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Standard  Physical  Properties  of  Spiral  Pipe 


Spiral  Galvanized  Pipe  Weight  Table 
Lbs.  per  foot 


Nominal  U.S.  Standard  Gauge 


Size 

26 

24 

22 

20 

18 

16 

3” 

0.8 

1.1 

1.3 

1.5 

4” 

1.1 

1.4 

1.7 

2.0 

5” 

1.4 

1.7 

2.1 

2.5 

3.4 

6” 

1.6 

2.0 

2.5 

3.0 

3.9 

4.8 

7” 

1.9 

2.4 

2.9 

3.4 

4.6 

5.6 

8” 

2.1 

2.8 

3.3 

3.9 

5.2 

6.4 

9” 

2.4 

3.1 

3.8 

4.4 

5.9 

7.2 

10” 

2.6 

3.4 

4.2 

4.9 

6.5 

8.0 

11” 

2.9 

3.8 

4.6 

5.4 

7.1 

9.1 

12” 

3.2 

4.1 

5.0 

5.9 

7.8 

9.6 

13” 

3.4 

4.5 

5.4 

6.4 

8.5 

10.7 

14” 

3.7 

4.8 

5.8 

6.9 

9.1 

11.2 

15” 

5.1 

6.2 

7.4 

9.8 

12.5 

16” 

5.5 

6.6 

7.8 

10.4 

12.8 

17” 

5.8 

7.1 

8.3 

11.1 

13.3 

18” 

6.1 

7.5 

8.8 

11.7 

14.4 

20” 

6.8 

8.3 

9.8 

13.0 

16.0 

22” 

9.1 

10.8 

14.3 

15.6 

24” 

9.9 

11.7 

15.6 

19.2 

26” 

10.8 

12.7 

16.9 

20.8 

28” 

11.6 

13.7 

18.2 

22.4 

30” 

12.4 

14.6 

19.5 

24.0 

32” 

13.3 

15.6 

20.8 

25.6 

34” 

14.1 

16.6 

22.0 

27.9 

36” 

14.9 

17.6 

23.3 

28.8 

38” 

18.5 

24.6 

29.8 

40” 

19.5 

25.9 

32.0 

42” 

20.5 

27.2 

33.5 

44” 

21.5 

28.5 

35.2 

46” 

22.5 

29.8 

36.7 

48” 

23.4 

31.1 

38.3 

50” 

24.5 

32.4 

40.0 

52” 

25.3 

33.7 

41.6 

54” 

Nominal 

Thickness 

Gauge 

Lbs/Ft2 

35.0 

43.2 

56” 

36.3 

44.8 

58” 

.0635 

16 

2.66 

37.6 

46.4 

60” 

.0516 

18 

2.16 

38.8 

48.0 

62” 

.0396 

20 

1.66 

41.1 

50.7 

64” 

.0336 

22 

1.41 

43.4 

53.4 

66” 

.0276 

24 

1.16 

44.7 

55.1 

68” 

46.1 

56.7 

.0217 

26 

.91 

70” 

47.4 

58.4 

72” 

l l 

48.8 

60.1 

Spiral  standard  pipe  outlined  in  boxes. 


A special  note  to  our  readers 

Special  made  fittings 

Special  items  are  made  on  a time  and  material  basis.  Once  accepted  for  production  they 
cannot  be  cancelled,  nor  can  they  be  returned  for  credit. 

Check  Measurments  Carefully 

Terms  and  Conditions 
All  shipments  F.O.B.  factory  Mpls,  MN 
No  returns  unless  authorized  by:  Spiral  Manufacturing  Co.,  Inc. 

Request  return  authorization  form  #66A  or  download  from  web  site. 

This  publication  is  designed  to  present  accurate  and  authoritative  information  with  regard  to 
the  subject  matter  covered.  It  is  distributed  with  the  understanding  that  neither  Spiral  Manu- 
facturing Co.,  Inc.  nor  its  members  collectively  or  individually  assume  any  responsibility  for 
any  inadvertent  misinformation,  omission,  or  for  the  results  in  the  use  of  this  publication. 


Bursting  Pressure  (Seam  Failure) 

Pipe 

Size 

24  Gauge 

22  Gauge 

20  Gauge 

1 8 Gauge 

PSI 

“wg 

PSI 

“wg 

PSI 

“wg 

PSI 

“wg 

3” 

* 

* 

* 

* 

* 

* 

* 

* 

4” 

500 

13865 

* 

* 

* 

* 

* 

* 

5” 

380 

10537 

480 

13310 

* 

* 

* 

* 

6” 

310 

8596 

360 

9983 

500 

* 

* 

* 

7” 

230 

6378 

280 

7764 

400 

11092 

* 

* 

8” 

200 

5546 

240 

6655 

312 

8652 

450 

12479 

9” 

160 

4437 

180 

4991 

250 

6933 

350 

9706 

10” 

147 

4076 

170 

4714 

225 

6239 

325 

9012 

11” 

125 

3466 

150 

41 60 

175 

4853 

280 

7764 

12” 

112 

3106 

130 

3605 

165 

4575 

240 

6655 

13” 

95 

2634 

120 

3328 

145 

4021 

225 

6239 

14” 

85 

2357 

105 

2912 

135 

3744 

185 

51 30 

15” 

82 

2274 

90 

2496 

120 

3328 

170 

4714 

16” 

78 

2163 

85 

2357 

112 

3106 

160 

4437 

17” 

63 

1747 

81 

2246 

100 

2773 

145 

4021 

18” 

56 

1553 

50 

1387 

82 

2274 

140 

3882 

b 

CM 

54 

1497 

64 

1775 

82 

2274 

120 

3328 

CM 

CM 

52 

1442 

71 

1969 

100 

2773 

24” 

48 

1331 

66 

1830 

90 

2496 

Id 

cm 

42 

1165 

54 

1497 

82 

2274 

co 

CM 

37 

1026 

50 

1387 

70 

1941 

b 

CO 

33 

915 

45 

1248 

66 

1830 

CM 

CO 

30 

832 

37 

1026 

58 

1608 

34” 

28 

776 

37 

1026 

54 

1497 

36” 

27 

749 

33 

915 

50 

1387 

co 

CO 

30 

832 

50 

1387 

40” 

30 

832 

42 

1165 

42” 

29 

804 

36 

998 

44” 

29 

804 

36 

998 

46” 

29 

804 

33 

915 

48” 

29 

804 

33 

915 

Internal  Ne< 

gative  Pressure  to  Collapse 

Pipe 

24  Gauge 

22  Gauge 

20  Gauge 

18  Gauge 

Size 

P.S.I. 

“wg 

P.S.I. 

“wg 

P.S.I. 

“wg 

P.S.I. 

“wg 

3” 

** 

** 

** 

** 

** 

** 

** 

** 

4” 

** 

** 

** 

** 

** 

** 

** 

** 

5” 

** 

** 

** 

** 

** 

** 

** 

** 

6” 

** 

** 

** 

** 

** 

** 

** 

** 

7” 

** 

** 

** 

** 

** 

** 

** 

** 

8” 

** 

** 

** 

** 

** 

** 

** 

** 

9” 

11.0 

304.7 

** 

** 

** 

** 

** 

** 

10” 

7.8 

216.1 

14.0 

387.8 

** 

** 

** 

** 

11” 

5.5 

152.4 

8.6 

238.2 

** 

** 

** 

** 

12” 

3.7 

102.5 

6.6 

182.8 

14.0 

387.8 

** 

** 

13” 

2.5 

69.3 

4.9 

135.7 

7.8 

216.1 

** 

** 

14” 

1.6 

44.3 

3.2 

88.6 

4.9 

135.7 

** 

** 

15” 

1.6 

44.3 

2.2 

60.9 

4.2 

116.3 

14.0 

387.8 

16” 

1.5 

41.6 

1.7 

47.1 

3.8 

103.9 

12.0 

332.4 

17” 

1.3 

36.0 

1.6 

44.3 

2.8 

77.6 

7.9 

218.8 

18” 

1.2 

33.2 

1.4 

38.8 

1.6 

44.3 

6.6 

182.8 

20” 

1.2 

33.2 

1.3 

34.6 

1.6 

44.3 

4.5 

124.7 

22” 

*** 

*** 

1.3 

36.0 

1.4 

38.8 

2.8 

77.6 

24” 

*** 

*** 

1.2 

33.2 

1.3 

36.0 

2.5 

69.3 

26” 

*** 

*** 

1.2 

33.2 

1.2 

33.2 

1.6 

44.3 

28” 

*** 

*** 

*** 

*** 

*** 

*** 

1.4 

38.8 

b 

co 

*** 

*** 

*** 

*** 

*** 

*** 

1.3 

36.0 

32” 

*** 

*** 

*** 

*** 

*** 

*** 

1.2 

33.2 

34” 

*** 

*** 

*** 

*** 

*** 

*** 

1.2 

33.2 

b 

co 

*** 

*** 

*** 

*** 

*** 

*** 

*** 

*** 

* Theoretically  did  not  fail  at  500  PSI  ***  Less  than  1 .2  PSI 
**  Did  not  fail  at  -14.7  PSI  (-407  “wg) 

Spiral  standard  pipe  outlined  in  boxes. 
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Spiral  Pipe 


Economy , Strength  & Versatility 


Spiral  Manufacturing  Co.,  Inc.  head- 
quarters— Minneapolis.,  Mn 


About  Spiral  Manufacturing  Co.,  Inc. 

Spiral  Manufacturing  Co.,  Inc.  is  a major 
North  American  manufacturer  of  lock-seam, 
high  pressure  Spiral 
pipe  and  fittings. 

We  offer  a complete 
line  of  standard 
commercial  and 
Industrial  Spiral  pipe, 
fittings,  and  custom 
fabrications  designed 
to  meet  all  standard 
specifications.  Our 
products  are  engineered  and  built  to  meet 
or  exceed  all  SMACNA  (Sheet  Metal  and 
Contractors  National  Association)  standards, 
and  you  can  expect  quality  and  on-time  delivery, 
whether  you  need  a few  components  or  a 
complete  system  for  a major  installation.  For 
additional  information,  please  visit  our  web  site 
at  www.spiralmfg.com. 

Advantages  of  Spiral  Pipe 

The  advantages  of  high  pressure  Spiral  pipe 
compared  to  traditional  rectangular  duct  are 
numerous  and  compelling: 

Attractive  appearance — exposed  Spiral  duct 
is  attractive  and  is  frequently  specified  by  ar- 
chitects because  of 
its  superior  aesthetic 
appeal.  Paintable 
Spiral  duct  can  be 
finished  to  blend  in 
with,  or  stand  out 
from,  the  indoor  envi- 
ronment. 

Economical  to 
install — the  unique 
attributes  of  Spiral  duct  can  reduce  installation 
costs: 

• Easier  to  install  through  and  around 
structural  framing 

• Longer  spans  reduces  installation  operations 
and  the  number  of  connections  and  hangers 
required 


Painted  Spiral  Duct  used  in  a 
retail  application 


• Connections  are  made  quickly  and  easily, 
and  are  easier  to  seal. 

Lower  cost  of  ownership — Spiral  duct  reduces 

upfront  and  operating  costs: 

• Low  air  leakage,  optimal  airflow 
characteristics,  and  less  pressure  drop 
allow  smaller  and  more  efficient  air  moving 
equipment 

• Inherently  stronger,  allowing  the  use  of 
lighter  gauge,  less  costly  metals 

• Efficiently  manufactured  from  strip  steel  to 
any  diameter 

• Spiral  duct’s  smooth  interior  traps  less  dust 
and  is  easier  to  clean 

Many  options  and  accessories — a solution 

to  almost  any  system  design  requirement: 

• Manifold  ducts  efficiently  handle  complex 
distribution  requirements  and  reduce 
installation  time  and  cost 

• Standard  components  for  every 
application,  such  as  gored  and  die- 
formed  elbows,  tees,  laterals,  pant 

wyes,  reducers,  

rectangular  to 
round  transitions, 
pick-up  hoods, 
blast  gates,  clean- 
outs, access 
doors,  diverters, 
and  many  more 

• Custom  components  can  be  engineered 
for  any  purpose  or  specfic  application 


Available  in  many  materials — meets  a broad 
range  of  applications: 

Galvanized  G60-G901 
Paint  Grip  A-601 
Poly-vinyl  coated1 
Aluminum  3003  H-142 
Stainless  304  or  31 63 
Aluminized  Steel  copper  spiral  pipe 
Copper 

1 ASTM  A-653  • 2ASTM  B-316  • 3ASTM  A-240 


Many  standard  fitings  are  in 
stock  at  all  times 


11419  Yellowpine  Street  N.W.  • Minneapolis,  MN  55448-3158 
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A Wide  Range  of  Commercial  & 
Industrial  Applications 


Spiral  Pipe 


Broad  range  of  applications — versatility: 
• Commercial 


• Industrial 

• Chemical 

• Underground 

• Bulk  materials 


handling 

Applications  of  Spiral 
Pipe 

The  versatility  of  Spiral 
duct  has  lead  to  its 
use  in  a wide  range  of 
applications: 

Commercial — the  primary  use  of  Spiral  duct 
in  commercial  applications  is  for  HVAC.  Spiral 
duct  can  now  be  found  in  numerous  commercial 
applications  including: 

• Restaurants 

• Churches 

• Sports  facilities 

• Community  centers 

• Clinics  and  hospitals 

• Schools  and  universitiesl 

• Retail  stores  and  malls 

• Community  and 
entertainment  facilities 

• Office  buildings  and 
warehouses 

• And  many  more 

Industrial — Spiral  pipe’s  ability  to  handle  high 
positive  and  negative  pressures  has  led  to 
numerous  industrial  applications: 

• HVAC 

• Removal  of  chemical 
fumes  and  other 
environmental  toxins 

• Removal  of  dust 
and  other  airborne 
particulates 

• Removal  of 
manufacturing  by- 
products such  as 
sawdust  and  wood 
shavings 


IH  II 

Spiral  Duct  in  church  blends 
in  with  ceiling  design 


Spiral  Pipe  is  used  extensively 
in  industrial  applications 


• Bulk  material  handling  such  as  the  loading  of 
grain  trucks  and  hoppers. 

Spiral  Vinyl-Coated  Pipe 

The  chemical  inertness  of  PVC  combined 
with  the  strength  of  Spiral  pipe  make  Vinyl 
coated  duct  ideal  for  chemical  fume  removal 
applications  and  for  underground  HVAC 
applications  where  strength  and  resistance 
to  corrosive  salts  and  other  minerals  found 
in  backfill  are 
prerequisites.  Our 
vinyl-coated  Spiral 
pipe  is  UL  listed 
and  manufactured 
from  galvanized 
steel  coated  with  a 
polyvinyl  chloride 
material  with  an 
outside  thickness 
of  4 mils  and  inside 

thickness  of  1 mil  standard.  This  is  reversible 
for  special  purposes.  External  corrugations  are 
standard  for  over  14”  diameter  for  underground 
applications.  Standard  gauges  are:  4”  to  16”  / 

24  gauge,  1 7”  to  24”  / 22  gauge,  26”  to  48”  / 20 
gauge. 

Standard  Lateral  Section 

c=n c=n 

(Interior  Side) 

U 411/i6”  >1 


Corrugated  Lateral  Section 

r\ r\ ^\_ 


(Interior  Side) 
|< 411/ie” 


Spiral  Insulated  Pipe 

Our  dual-wall  Spiral 
insulated  duct  adds 
both  thermal  insulating 
and  sound  attenuating 
benefits  to  any  air 
distribution  system. 
This  dual-wall  product 
consists  of  inner  and 


Dual  wall  Spiral  pipe  saves  energy 
and  reduces  noise.  Shown  without 
insulation. 


1 Manufacturing  Co Inc. 
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Spiral  Pipe 


I Fittings  & Accessories  for  Every  Application 


outer  Spiral  pipes  with  a layer  of  glass  fiber 
insulation  sandwiched  in  between,  thus  reducing 
noise  and  conserving  energy. 

Material  Handling  & Truck  Loading 

The  ability  of  Spiral  pipe  to  handle  high 
pressures,  its  efficient  airflow  characteristics, 
and  its  low  pressure 
loss  make  Spiral 
pipe  ideal  for  bulk 
material  handling 
applications.  We 
offer  a complete 
line  of  trailer  loading 
accessories, 
including  ball 
joints,  diverter  valves,  quick  disconnects, 
and  air  actuated  gates.  See  pages  45-49  for 
components  and  technical  data. 

Fittings 

Spiral  Manufacturing  offers  a complete  line  of  seam 
welded,  slip-joint  fittings  designed  especially  for 
use  with  Spiral  pipe.  Standard  fittings  include 
many  types  of  elbows,  crosses,  tees,  laterals,  re- 
ducers, and  other  components  fabricated  from 
standard  20  gauge  steel  (other  gauges  available). 

Typical  Pipe  to  Pipe  Coupling  Slip  Joint 


Typical  Truck  Loading  application 


Typical  Fitting  to  Pipe  Slip  Joint 


For  more  Information  see  page  23 
Special  Made  Fittings 

When  you  have  requirements  that  cannot  be 
met  by  our  standard  fittings,  we  can  fabricate 
special  fittings  based  on  your  specifications  on 
a time  and  materials  basis.  Once  accepted  for 
production,  orders  for  special  fittings  cannot  be 


canceled,  nor  can  the  finished  fitting  be  returned 
for  credit.  Please!  Check  your  measurements 
carefully! 

In  conclusion 
Spiral  pipe 
combines  the 
economies 
of  light  gauge 
metal  with  a spiral 

lockseam  construction  that  assures  maximum 
strength  and  rigidity.  Because  of  its  superior 
structural  strength,  the  ductwork  requires 
fewer  joints  and  hangers.  Four  plys  of  metal 
form  a continuous  interlocked  reinforcing  rib 
on  the  outside,  which  permits  making  long 
lengths  of  pipe  in  various  diameters,  and 
has  a resistance  to  crushing  approximately 
2-1/2  times  that  of  longitudinal  lockseam 
or  welded  pipe.  Optional  corrugations  are 
available  which  increase  the  rigidity  of  the 
pipe  by  approximately  300%. 

Developed  for  use  on  high 
velocity,  high-pressure  air 
conditioning  systems, 

Spiral  pipe  has 
gained  wide 
acceptance 
for  all  types  of 
high  or  medium 
pressure,  above  and 
below  ground  distribution 
systems,  such  as  ventilation,  dust  removal, 
grain  handling,  carbon  monoxide  exhaust, 
and  dual  wall  pipe  for  sound  and  thermal 
insulation.  These  are  only  a few  of  its 
diversified  applications. 

Standard  length  in  all  diameters  is  10  feet. 

Any  length  between  6 and  20  feet  cut  at  no 
additional  charge.  Sizes  range  from  3”  to  18”  @ 

1 ” intervals  and  20”  to  80”  @ 2”  intervals. 

For  Physical  Properites  of  Spiral  Pipe  and 
Technical  Information,  see  inside  front  cover  and 
Engineering  Data  pages  50  thru  60. 
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Select  Product  from  Diagram  and 
Look  Up  Page  Number  from  Table 


Selection  Guide 


Item 

Page 

Item  numbers  correspond  with  page 

Spiral  Pipe 

1-3 

Gored  elbows 

5 

Die  formed  elbows 

6 

Tees 

7-11 

Laterals 

12-13 

Manifolds 

14 

Pant  wye  & Reducers 

15 

Plugs,  Couplings,  Offsets  & Ball  joints 

16 
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Elbows 


30°  Gored  Elbow 
(E-2-30) 


Standard  & Reducing  Elbows  are  available  in 
any  size  and  degree  with  optional  radius 

Typical  Standards  Shown 

45°  Gored  Elbow 
(E-3-45) 


60°  Gored  Elbow 


90°  Gored  Elbow 


Dimensions  shown  are  standard.  Longer  radius  or  more  gore  sections  are  available. 

For  other  than  standard,  consult  factory. 
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Elbows 


Special  Application  Elbows  for  sharp  turns , 
changing  diameters  & improved  airflow 


90°  Mitered  Elbow  2-Piece 
(E-2-M-90) 


3”  to  7”  = 1 vane 

8”  to  24”  = 2 vane 

For  larger  sizes  consult  factory 


Die-Formed  Elbow 
(E-1-90) 


Reducing  Elbow 
(RE-5-90) 


Available  in  any  size  and  degree 
with  optional  radius 


Die-Formed  Elbow 
(E-1  -45) 

Die-Formed  Elbows  allow  for  smoother  airflow 
See  data  on  page  51 


Die-formed  elbows  from  20  gauge  are  available  in  both  90°  and  45°.  Ten  standard 
diameters  from  3”  to  12”  are  available.  14”  are  available  on  special  order. 
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Tee’s  - 90° 


Airflow  Tee  & Reducing  Airflow  Tee 


Airflow  Tee 
(AFT-1) 


Dimensions  to  be  listed  in  order  of  A,  D 


Engineering  Note 


Recommended  for  HVAC  only. 
Close  coupling  of  elbows  and  branch 
fittings  should  be  avoided  if  at  all 
possible.  The  total  pressure  loss  of  two 
close-coupled  fittings  will  generally  be 
greater  than  the  sum  of  the  individual 
fitting  losses.  For  example:  both  the  45° 
lateral  and  45°  elbow  individually  are 
proved  to  be  low  loss  fittings.  However, 
when  they  are  joined  to  form  a 90° 
branch,  the  combined  performance  is 
not  as  good  as  a conical  tee  or  the 
airflow  tee.  This  is  a particularly 
important  point  to  consider  because 
the  airflow  tee  (this  page)  or  conical 
tee  (next  page)  is  less  expensive  and 
is  more  compact  than  the  combination 
lateral-elbow.  For  best  economy,  the 
designer  should  use  the  conical  tee 
or  combination  tee  when  low  branch 
losses  are  important;  and  the  straight 
90°  tee  should  be  used  when  a higher 
loss  fitting  can  be  tolerated. 


Reducing  Airflow  Tee 
(AFT-1 -R) 


Dimensions  to  be  listed  in  order  of  A,  B,  D 
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Laterals 


Multi-Branch  Laterals  (Manifolds) 


Available  in  any  angle 


270° 


How  to  Order 

To  order  a multi-branch  lateral  (or  manifold), 
first  give  the  dimensions  of  A,  B,  C,  D,  E,  F, 
G,  etc.  Then  give  the  branch  angle  (45° 
standard)  and  the  radial  angles  if  needed. 

Example  1:  12x6x3x4x5x6x7  with 
45°  branch  angles.  All  branches  at  radial 
angle  0° 

Example  2:  8x6x4x4x4x4  with  45° 
branch  angles.  Branches  C and  E at  radial 
angle  0°.  Branches  D and  F at  radial  angle 
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Pick-Up  Hoods 


Floor  Sweeps,  Dust  Nozzles  & Bellmouths 


Floor  Sweeps 

D — | |—  D — | 

I 


As  the  leader  in  the  industry,  Spiral  Manufac- 
turing Co.,  Inc.  does  not  put  doors  on  the  open 
area  of  Floor  Sweeps  for  safety  reasons.  The 
use  of  Blast  Gates  42"  above  the  floor  saves 
severed  fingers  and  back  injuries. 


I JJ  . 

u 

E 

* 

I 

4” 

\ 

Open  Area 

1” 

* W 

Sizes  Available 

D 

W 

A 

B 

C 

4” 

10 

6 

8V4 

3V2 

5” 

20 

6 

8V4 

3V2 

6” 

20 

6 

8V4 

3V2 

Dust  Nozzles 

F— I 


— D_ 


Jv 


4% 


— D- 


2” 


B 


Open 

Area 


A — 


Other  sizes  are  available  on  request 


Radial  Arm  Saw  hoods  along  with  Chop  Saw 
Hoods  are  designed  to  be  located  behind 
the  sawblade  in  a fixed  position.  All  standard 
hoods  are  made  of  18  gauge  galvanized  steel. 


Sizes  Available 

D 

A 

B 

E 

F 

R 

4” 

4 

8 

14V2 

5V2 

1 V2 

5” 

5 

8 

14V2 

6 

IVa 

6” 

6 

10 

16V2 

7 

2 

b D 1 


Other  sizes  are  available  on  request 


Bellmouths 

Bellmouth  fittings  are  designed  to  the  highest  engineering 
standards  for  maximum  performance.  They  are  used  as  a 
take-off  for  a fast,  solid,  and  highly  efficient  connection.  This 
conversion  fitting,  from  a flat  plenum  or  duct  into  Spiral  pipe 
greatly  reduces  turbulence  and  noise.  The  pressure  drop  char- 
acteristics are  superior  to  any  other  design. 


Standard  Radius  Bellmouth 

D 

A 

B 

R 

Wt.  Lbs. 

D 

A 

B 

R 

Wt.  Lbs. 

3” 

8 

2.5 

1.5 

1.2 

10” 

16 

3 

2 

2.4 

4” 

9 

2.5 

1.5 

1.3 

11” 

19 

4 

3 

3.6 

5” 

10 

3 

2 

1.5 

12” 

20 

4 

3 

3.8 

6” 

12 

3 

2 

1.7 

14” 

22 

4 

3 

4.4 

7” 

13 

3 

2 

1.9 

16” 

26 

5 

4 

6.5 

8” 

14 

3 

2 

2.0 

18” 

28 

5 

4 

7.1 

9” 

15 

3 

2 

2.2 

o 

CM 

30 

5 

4 

7.3 

See  page  19  for  more  hoods. 
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Sky  Blasts,  Storm  Collars  & Rain  Caps 


r 

Weather  Hoods 


D1+12” 


Rain  Cap 


Semi-circular  flaps  (butterfly  damper) 
cover  the  exhaust  stack  when  fan  is 
off.  When  fan  is  on,  flaps  are  forced 
out  of  the  way  to  provide  a clear  path 
for  air  movement.  The  built-in  gutter 
system  is  designed  to  prevent  rain 
and  snow  from  entering  the  stack. 
Made  from  galvanized  Spiral  pipe  for 
strength  and  durability;  available  in 
most  sizes.  Pre-assembled  for  im- 
mediate installation.  Available  with  or 
without  Vanstone  flange.  See  pages 
24  and  25. 


(SRC)  Single  Rain  Cap  (no  inner  baffle) 
(DRC)  Double  Rain  Cap  (inner  baffle) 
Available  with  Bird  Screen 
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Rectangular  to  Round 
Transitions 


Rectangular  to  Round  Standard  & Offset 


Rectangular  to  Round  (Standard) 

Shown  with  formed  flange  out 


1 ” -2”- 


— Vi 

A1  A2 


A3 

A4 


When  ordering  with  flange,  list  dimensions  in  order  of  A1,  A2,  A3,  A4,  B,  X. 
When  ordering  without  flange,  list  dimensions  in  order  of  A1,  A3,  B,  X. 


Raw  (plain  end) 


Formed  Flange  Out  Angle  Iron  Flange 

Rectangular  to  Round  (Offset) 


Shown  with  offset  round,  rectangular 
end,  and  raw  (plain  end)  T1 


B 


— B1 


B2 

A 

yl 

l V 

0j 

A3 


When  ordering  with  flange  and  offset  round,  list  dimensions  in  order  of  A1,  A2,  A3,  A4,  B,  X,  B1,  B2. 
When  ordering  without  flange,  list  dimensions  in  order  of  A1,  A3,  B,  X,  B1,  B2,  T1. 

For  Offset  Square  to  Round  a print  is  required. 
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Rectangular  Duct  in  Many  Configurations 


Rectangular  Duct 


Rectangular  duct  is  available  in  almost 
any  size  or  shape. 

Ends  are  available  in: 

• Raw  (plain  end)  — T1  & T2  remain  straight 

• Formed  Flange  — T1  & T2  are  turned  out 

• Angle  Iron  Flange  — 1 ”,  1 1 V2”  & 2” 

• Ductmate  35  and  more 


Standard  and  reducing 
elbows  are  available  in  any 
size  and  degree  with  optional 
radius. 


T 

\\ 

\\ 

v\ 

No  job  is  too  large  or  too  small 
for  Spiral  Manufacturing;  and  no 
matter  what  size  your  job,  you  can 
expect  the  highest  quality  and  the 
best  service. 


Angle  iron  plain  or 
punched  (optional) 


List  dimensions  in  order  of  A,  B,  R,  L,  T1,  T2 
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Dual  Wall  Pipe 


Dual  Wall  Insulated  Spiral  Pipe  & Fittings 


Available  in  Perforated  (Acoustical)  Liner  or 
Solid  (Thermal  Insulation)  Liners 

I-beam  spacers 


Insulation 


Impregnated  to 
inhibit  air  born 
fibers 


120° 


Optional  perforated  liner 
°o°  See  detail  drawing  below. 

Duct  liner  absorbs  equipment  and  air  rush  noises  over  a broad 
spectrum  of  sound.  Glass  fiber  construction  traps  noise  and  dis- 
sipates it  within  the  fiber  matrix.  Air  is  delivered,  not  noise.  It  also 
performs  as  a thermal  insulation  to  conserve  energy. 


Application  Note 

Zinc  on  galvanized  pipe  melts  at  788°  F. 

The  Manual  of  Industrial  Ventilation  Recommended  Prac- 
tice, 23rd  Edition,  suggests  that  operating  temperatures 
not  exceed  400°  F. 

Standard  duct  liner  maximum  temperature  rating  250°  F. 
R-value  of  duct  liner  per  inch  of  thickness  = 3.6. 
Aluminized  Type  1 - 1250°  F. 


Performance  Chacteristics 

(Sound  Absorption) 


Three  I-beam  spacers  mini- 
mum at  approx.  1 20°  center- 
line  spot  welded  to  inner  duct. 


Perforated 

Section 

(Actual  Size) 

I m 


DENSITY 
lbs.  per 
cu.  ft. 

Thick- 

ness 

Noise  Reduction  Coefficients  at  Frequencies 

125 

250 

500 

1000 

2000 

4000 

NRC* 

1.5 

1” 

.17 

.52 

.57 

.69 

.82 

.86 

.65 

1V2” 

.23 

.62 

.74 

.82 

.87 

.88 

.75 

2” 

.32 

.70 

.83 

.91 

.92 

.91 

.85 

2.0 

V2" 

.08 

.42 

.35 

.46 

.61 

.75 

.45 

1” 

.19 

.54 

.61 

.74 

.86 

.90 

.70 

IV2” 

.25 

.64 

.78 

.87 

.94 

.92 

.80 

2” 

.33 

.76 

.88 

.94 

.95 

.94 

.90 

3.0 

V2” 

.10 

.40 

.37 

.53 

.68 

.79 

.50 

1” 

.21 

.57 

.70 

.89 

.95 

.97 

.80 

IV2” 

.27 

.66 

.85 

.94 

.97 

.98 

.85 

2” 

.36 

.79 

.96 

.99 

.98 

99 

.95 

3/32”@  3/ie”  centers  (stag- 
gered). 33  holes  per  sq. 
inch.  Open  area  23%. 

Thermal 

Conductance 


DENSITY 
lbs.  per 
cu.  ft. 

K 

R 

1.5 

.29 

3.4 

2.0 

.27 

3.7 

3.0 

.24 

4.2 

All  values  are  measured  at  75° 
mean  temperature. 

K factor  is  expressed  as 
Btu/in./ft2  /°F. 

R is  the  reciprocal  of  K. 


Overall  Noise  Reduction  Coefficient  (NRC) 
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Installation 


Slip  Joints  & Flange-to-Flange  Joints 


Spiral  pipe  is  designed  to  be  easy  to  install: 
all  pipe  ends  are  female,  and  all  fitting  ends 
are  male,  allowing  pipe  and  fittings  to  easily 
slip  together.  There  are  several  methods  of 
joining  Spiral  pipe  and  fittings,  depending 
on  your  application  and  your  applications 
requirements. 

Slip  Joints 

Slip  joints  are  the  simplest  method  of  joining 
Spiral  pipe: 

Fitting-to-fitting  joints  (male  to  male)  require 
a separate  coupling,  C-1-F;  or  a short,  hand- 
cut  section  of  Spiral  pipe  can  be  used  as  a 
coupling  for  quick,  in-the-field  connections. 

Pipe-to-pipe  joints  (female  to  female)  also 
require  a separate  C-1  coupling. 

Pipe-to  fitting  joints  slip  together  without  the 
need  of  a separate  coupling. 

Slip  joints  are  fastened  with  screws  or 
pop-rivets,  and  duct  sealant  or  sealant  tape 
(page  27)  when  additional  air  tightness  is 
required.  (The  screws  or  rivets  hold  the  pipe 
in  place  as  the  sealant  cures.)  The  standard 
recommendation  is  for  screws  or  pop-rivets 
to  be  used  at  a maximum  of  15”  intervals  with 
no  fewer  than  three  screws  or  pop-rivets  per 
joint.  Spiral  Manufacturing  recommends  a 
maximum  interval  of  6”. 


Fitting  to  Fitting  slip  joint 


Coupling:  Use  standard  C-1-F  coupling  or, 
in  the  field,  cut  a short  length  of  spiral  pipe. 

/ 


K 

T 

1 

3t 

-- 


1: 


Pipe  to  Pipe  slip  joint 


Coupling:  Use  standard  C-1  coupling.  The 
C-1  coupling  is  also  used  with  flexhose. 

rf- 


(Yr  f 1 

-■/ — / n 

V : 

> ' A 

( i- 

Pipe  to  Fitting  slip  joint 


No  Coupling:  Pipe  sections  (female)  and 
fittings  (male)  are  sized  to  slip  together. 


Flange-to-Flange  Joints 

Flange-to-flange  joints  are  widely  used 
to  connect  pipes  in  dust  and  fume  control 
applications,  in  outdoor  applications,  and  for 
additional  strength  in  high  positive  or  high 
negative  pressure  applications.  Flange- 
to-flange  joints  are  fastened  with  bolts  for 
permanent  installations  and  for  installations 
where  the  pipe  must  mate  with  fans  or  other 
air  moving  equipment.  Flange  clamps  are 
used  when  there  is  a need  for  frequent,  or 
occasional,  maintenance  or  cleaning.  Flange 
ends  are  fabricated  by  using  angle  rings  (p. 
25)  to  create  a Vanstone  Flange  connection 
(p.  24). 


Flange  to  Flange  Joint 
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Vanstone  Joints  & Spiralmate®  Joints 


Installation 


Field  Installation  of 
Vanstone  Flanges 


Spiral  Manufacturing  offers  professionally 
mounted  Vanstone  flanges  on  Spiral  pipe  and 
fittings.  For  most  installations,  this  is  the  easiest 
and  most  secure  option.  There  may  be  times, 
however,  when  Vanstone  flanges  must  be 
mounted  at  the  installation  site.  We  have  included 
mounting  instructions  below  to  assist  you. 

Step  1 

Slip  flange  over  Spiral  ductwork  allowing 
duct  to  extend  1/2”  beyond  the  face  of  the 
flange.  Measure  to  ensure  the  flange  is  square  to 
the  duct.  Secure  flange  in  place  with  3 or  4 C- 
clamps. 

Step  2 

Peen  4 tabs  about  1 ” wide  and  90°  apart,  work- 
ing from  the  inside  of  the  flange.  The  edge  of  the 
flange  acts  as  a break.  Do  not  cut,  slice,  or  ham- 
mer directly  on  the  end  of  the  duct. 

Step  3 

Rotate  duct  45°  and  peen  4 more  tabs  about  1 ” 
wide  and  90°  apart.  There  should  now  be  a total 
of  8 tabs  bent  over. 

Step  4 

Peen  remaining  edge  of  duct  over  flange.  Flange 
is  ready  to  be  bolted. 


See  Page  25  for  sizes. 


Spiralmate 

Spiralmate®  flanges  are  airtight  and  easy 
to  install,  and  no  additional  sealants  are 
required.  They  can  be  installed  on-site,  they 
are  easy  to  align,  and  they  use  a one-bolt 
closure.  Spiralmate  fits  Spiral  seam  and  most 
ribbed  pipe,  and  it  accommodates  moderate 
variations  in  pipe  diameter. 

Spiralmate  is  available  in  diameters  from  8”  to 
72”  in  2”  increments.  For  one-inch  increments 
and  sizes  larger  than  72”,  consult  the  factory. 

The  Spiralmate  system  is  comprised  of  four 
components:  two  flanges  with  integral  mastic 
injected  into  the  duct  receiving  pocket,  a 
gasket,  and  a closure  ring  and  bolt.  See  photo 
on  page  25. 
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Installation 

Components 


Angle  Rings , Flange  Clamps  & Spiralmate® 

F 


Inside 

Dia. 

H 

W 

T 

Bolt 

Hole 

Centers 

No.  of 

Bolt 

Holes 

Dia.  of 

Bolt 

Holes 

Weight 

(lbs.) 

o 

LU 

3716” 

Vs” 

1” 

10  Ga. 

45/l6” 

6 

3/32” 

.70 

CO 

CO 

LU 

4Vl6” 

1S/16” 

1” 

10  Ga. 

5716” 

6 

3/32” 

.85 

cc 

CL 

5V16” 

1” 

1” 

10  Ga. 

65/l6” 

6 

3/32” 

1.20 

6V8” 

174” 

174” 

10  Ga. 

772” 

6 

3/8” 

1.75 

71/ 8” 

174” 

174” 

10  Ga. 

872” 

6 

3/8” 

2.00 

878” 

174” 

174” 

10  Ga. 

972” 

8 

3/8” 

2.25 

978” 

174” 

174” 

10  Ga. 

1072” 

8 

3/8” 

2.50 

1078” 

174” 

174” 

10  Ga. 

1172” 

8 

3/8” 

2.75 

1178” 

174” 

174” 

10  Ga. 

1272” 

8 

3/8” 

3.00 

123/i6” 

172” 

172” 

10  Ga. 

1313/ie” 

12 

716” 

4.00 

137ie” 

172” 

172” 

10  Ga. 

1413/ie” 

12 

716” 

4.25 

147ie” 

172” 

172” 

10  Ga. 

1513/16” 

12 

Vl6” 

4.75 

157ie” 

172” 

172” 

10  Ga. 

1613/ie” 

16 

716” 

5.0 

167ie” 

172” 

172” 

3/16” 

1878” 

16 

Vie” 

8.0 

LU 

-1 

177ie” 

172” 

172” 

3/16” 

1978” 

16 

Vie” 

8.25 

0 

z 

187i6” 

172” 

172” 

3/16” 

207s” 

16 

Vie" 

8.50 

< 

D 

LU 

-1 

-1 

207ie” 

172” 

172” 

3/16” 

2278” 

20 

Vie” 

9.50 

227ie” 

172” 

172” 

3/16” 

247s” 

20 

Vie” 

10.75 

o 

cc 

247ie” 

172” 

172” 

3/16” 

2678” 

20 

Vie” 

11.50 

267ie” 

2” 

2” 

3/l6” 

2872” 

24 

Vie” 

16.50 

287ie” 

2” 

2” 

3/16” 

3072” 

24 

716” 

18.00 

cS 

o 

CO 

2” 

2” 

3/16” 

3272” 

28 

V 1 e” 

19.50 

327ie” 

2” 

2” 

3/16” 

3472” 

28 

Vi  6” 

20.00 

247i6” 

2” 

2” 

3/16” 

c b 

CO 

32 

Vl6” 

22.50 

cS 

CO 

CO 

2” 

2” 

3/16” 

co 

CO 

32 

7/l6” 

23.00 

38716” 

2” 

2” 

3/16” 

4072” 

36 

716” 

24.50 

407ie” 

2” 

2” 

3/16” 

4272” 

36 

716” 

25.75 

427i6” 

2” 

2” 

3/l6” 

4472” 

40 

V 1 6” 

26.50 

447ie” 

2” 

2” 

3/16” 

4672” 

40 

Vl6” 

28.00 

467ie” 

2” 

2” 

3/16” 

4872” 

44 

Vl6” 

29.00 

487ie” 

2” 

2” 

3/16” 

5072” 

44 

V 1 6” 

30.75 

Angle  Rings 

(Pressed  or  Rolled  Steel) 

Pressed  and  rolled  steel  angle 
rings  are  used  widely  in  joining 
ductwork  together  in  dust  and 
fume  control  work.  All  rings  are 
unpainted,  mild  steel  (Galvanized 
and  Stainless  Steel  available).  They 
are  available  with  or  without  holes. 
Dimensions  shown  are  typical. 
Nearly  any  bolt  circle  or  hole  size  is 
available.  Consult  Factory. 


Cross  Section 


i^W^ 

|.D. 

— W-^ 

1 

T 

1 

1 

t 

H 

j 

r 

h — 

B.H.C. 

— ^1 

Side  View 


Face  View 


Spiralmate®  Flange  Quick  Sleeve 


Flange  Clamps 


* jl 
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Tools , Tek-Screws  & Drivers 


Installation 

Components 


Aviation  Snips 

• Made  of  hard  Molybdenum/Silicon  tool  steel  for 
good  cutting  edge  and  longer  tool  life 

• Double-cam-action  construction  for  20%  greater 
cutting  power  with  less  effort,  maximum  opening  of 
jaws,  minimum  opening  of  handles 

• Serrated  blades  - Draw  work  into  cutting  edges 
without  slipping,  for  accurate,  clean  cuts 

• Higher  leverage,  spring-action  handles 

• Hardened  pivot  bolt;  safety  latch;  self-locking  nuts 

• Soil  and  wear-resistant  PVC  grips 

• Left  hand  model  - green  - cuts  right 

• Right  hand  model  - red  - cuts  left 

• Straight  - yellow  - cuts  straight  and  slight  curves 


Tek-Screws  and  Drivers 

Tek-Screws:  Used  as  a self-drilling  screw  they  elimi- 
nate all  hole  preparation.  Tek-Screws  can  be  used 
with  or  without  pilot  holes.  Positive  rake  forward 
cutting  edges  drills  straight  thru  sheet  metal  at  peak 
speed.  Perfectly  mated  threads  increase  strip  and 
back  out  pressures.  Used  extensively  by  installers  of 
heating  and  ventilating  duct  to  produce  sheet  metal 
assemblies  faster  and  more  securely. 

Tek-Screw  Driver  (TSD) 

1/4”  driver  for  #8  Tek-Screw 


KJS1  - Right  hand 


KJS2  - Left  hand 


Aviation  Snips  Ordering  Information 

Model  No. 

Description 

Length 

Cut 

KJS1 

Right  hand 

9-1/2” 

1-1/4” 

3.2  cm 

KJS2 

Left  hand 

9-1/2” 

1-1/4” 

3.2  cm 

Guarantee 

Every  Klenk  Tool  carries  a lifetime 
guarantee  against  breakage.  Should 
the  blades  break  in  normal  use,  the 
tool  will  be  replaced  by  the  Klenk 
distributor,  or  may  be  returned  to 
the  factory  for  repair  or  replacement. 
Factory  reconditioning  and  resharpen- 
ing service  is  also  available  at  a very 
nominal  charge. 

Tek-Screw 
#8  x 1/2” 


Available  in  quantities  of 
50, 100,  500, 1000 


Manufacturing  Ca.,  Inc. 
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Sealants  & Tapes 


Duct  Sealant  & Aluminum  Foil  Tape 


601  Duct  Sealant 

Premium  Indoor/Outdoor  Flexible 
Water  Based  Duct  Sealant 

A versatile,  all  purpose,  fiber-free,  duct  sealant 
for  use  on  all  types  of  metal  duct,  glass  fiber  duct 
board,  flex  duct,  duct  fabric  and  flexible  tubing 
runouts.  Distinguished  by  its  ability  to  accommodate 
minor  vibration  and  movement,  S2  - 601  stays 
flexible  to  save  call-back  labor.  S2  - 601  ’s  excellent 
coverage  and  easy  brush-on  application  provide  low 
installation  cost  while  providing  proven  reliability. 
Specifications  Compliance:  Passes  ASTM  C-731 , 
ASTM  D-2202.  USDA,  EPA  and  FDA  Approved. 


321  Duct  Sealant 
Fiber  reinforced  Indoor/Outdoor 
Water  Based  Duct  Sealant 

S2  - 321  is  an  all  purpose  industrial  grade  duct 
sealant  for  all  types  of  metal  duct,  glass  fiber  duct 
board,  and  flex  duct,  as  well  as  duct  fabric  and 
flexible  tubing  runouts.  It  includes  UV  inhibitors 
for  extended  outdoor  exposure  and  built-in  fiber 
reinforcement  for  added  strength.  This  non-toxic 
water  based  product  is  solvent  free  and  is  suitable 
for  residential  use. 

Specifications  Compliance:  Passes  ASTM  D-2202, 
ASTM  C-731.  USDA,  EPA  and  FDA  Approved 


Application  Data  for  601  and  321  Duct  Sealants 

Color Gray 

Application/Storage  Temperature 35°  F to  110°  F 

Service  Temperature - 20°  F tO  200°  F 

Pressure  Classes SMACNA  V2,  1 , 2,  3,  4,  6 and  10  inches  w.g. 

Seal  Classes SMACNA  A,  B , C 

Method Brush,  putty  knife,  caulk  gun,  pump 

Rate Apply  at  joint  and  fastener  to  20  mil  thick  wet  film  after  duct  work  installed 

Clean  up  (wet) Soap  and  water 

Packaging 10  ounce  tube;  1 gallon  can 

Coverage  (1  gallon) 500  feet  x 2 inches  wide 

Coverage  (1  tube) 65  feet  at  1/4”  bead;  130  feet  at  1/8”bead 


601  & 321  Gallons 


601  & 321  Tubes  1520CW  Alum.  Foil  Tape  1402AFQ  Sealant  Tape 

Aluminum  Foil  Tape 


Product/ 

Description 

Color-Size 

Adhesive 

Thickness/ 

Tensile- 

Strength 

Peel  Adhesion/ 
ServiceTemp. 

U.L.  Listed/ 
Flame  Spread/ 
Smoke  Devop. 

Pressure 

Class/ 

Seal  Class 

Precautions 

1520CW 

Dead-soft  alumium 
foil;  Silicone  release 
liner. 

Aluminum-2”  x 
50yds 

Cold  Weather 
Acrylic 

3.5  mil 

27  Ibs/inch  width 

96  oz.  per  in.  width 

-35  F to  260  F 

723  Class  A 

5 

10 

None 

None 

1402AFG 

Mill  finish  alum, 
substrate  with  gray 
adhesive  sealant 

Aluminum  or  Paint- 

able-2”x  100ft. 

100%  solid  elas- 

trometric  modified 
butyl 

2 mil  Aluminum,  15 
mil  Gray  Matter 
955  psi  avg. 

16  lbs.  per  lin.  Inch 

35  F to  110  F 

723  Class  A 

20 

40 

SMACNA  1,2, 3, 4 
and  6 inches  w.g. 

SMACNA  A,B,C 

Yes 

See  MSDS 
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Single  and  Double  Rod  Hangers,  Nuts, 
Washers  & Threaded  Rods 


Weights  and  Sizes  of  Single  and  Double  Rod  Hangers 

Size 

Wgt. 

(Lbs.) 

Size 

Wgt. 

(Lbs.) 

Size 

Wgt. 

(Lbs.) 

Size 

Wgt. 

(Lbs.) 

3” 

.5 

12” 

1.3 

24” 

3.8 

42” 

6.4 

4” 

.6 

13” 

1.4 

26” 

4.1 

44” 

6.7 

5” 

.7 

14” 

1.4 

28” 

4.3 

46” 

6.9 

6” 

.7 

15” 

1.5 

30” 

4.7 

48” 

7.2 

7” 

.8 

16” 

1.6 

32” 

4.9 

50” 

7.5 

8” 

.9 

17” 

1.7 

34” 

5.2 

52” 

7.8 

9” 

1.0 

18” 

1.8 

CD 

CO 

5.5 

54” 

8.1 

10” 

1.1 

20” 

1.9 

oo 

CO 

5.8 

56” 

8.4 

11” 

1.2 

22” 

3.5 

40” 

6.1 

b 

CD 

9.1 

Sizes  thru  20”  are  1-1/2”  x 16  gauge 

Sizes  22”  and  above  are  2”  x 14  guage 

Vertical  Ducts 


Maximum 
Diameter  of 
Round  Ducts 

Straps  Description 

10” 

0.047”  (No.  18  guage)  galvanized  steel  2”  wide 

20” 

0.058”  (No.  16  guage)  galvanized  steel  2”  wide* 

40” 

1/8”  steel  x 1-1/2”* 

60” 

1/8”  steel  x 2”* 

Over  60” 

3/16”  steel  x 2”* 

r Spaced  vertically  not  more  than  12  ft.  on  centers 

Horizontal  Ducts 


Maximum 
Diameter  of 
Round  Ducts 

Straps  Description 

10” 

Same  gauge  as  galvanized  steel  duct,  1 ” wide  or 
(No.  8 gauge  galvanized  steel  wire)  on  10’  centers 

20” 

Same  gauge  as  galvanized  steel  duct,  1 ” wide 
or  (No. 8 gauge  galvanized  steel  wire)  tied  to  1 ” 
galvanized  steel  band  around  duct  on  10’  centers 

40” 

60” 

Same  gauge  as  galvanized  steel  duct,  1-1/2”  wide 
on  6’  centers 

Over  60” 

Same  gauge  as  galvanized  steel  duct, 

1-1/2”  wide  on  4’  centers 

Reproduced  from  International  Uniform  Mechanical  Code.  As  local 
codes  differ,  it  is  the  responsibility  of  the  user  to  determine  that 
hangers  listed  will  satisfy  local  regulations.  Spiral  Manufacturing  Co., 
Inc.  assumes  no  responsibility  other  than  the  sizes  and  material 
listed  in  the  Spiral  Standard  Hangers  table  above. 


Hanger 

Accessories 


Single  Rod 


9/16”  holes 
standard  on 
all  hangers 


Double  Rod 


Wall  Mount 


Hardware  supplied  upon  request. 

1 10’  by  1”  Hanger  Strap,  16  guage, 
25  per  bundle. 

• 100’  by  3/4”  Hanger  Band  Rolls, 
24  guage,  slotted. 


Hex  Nut 

(Plated) 


Flat  Washer 

(Plated) 


3/8”-16  and 
1/2”  - 13 


Coupling 

(Plated) 

3/8”-16  and 
1/2”  - 13 
by  1-3/4”  long 


3/8”  and  1/2” 


Threaded  Rod 


3/8”-16  and  1/2”-13 
Length:  36”  and  72” 


1 Manufacturing  Co.,  Inc. 
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Hanger 

Accessories 


Beam  clamps , struts  & Speed  Link® 


Sammy  Screws  (BCW) 


Sammy  screws  are- 
designed  to  quickly 
fasten  threaded  rod 
to  wood  beams  and 
trusses.  They  are 
available  in  3/8”  and 
1/2”  sizes. 

Beam  Clamp 
(Model  300  (BC) 

Malleable  iron  casting  with  a hardened  cup 
point  set  screw  and  locknut.  UL  listed.  Set 
screw  must  be  tightened  onto  the  sloped  side 
of  the  I-Beam,  channel  or  angle  iron  flange  and 
torque  to  60  inch  pounds.  May  be  mounted  in 
either  position. 

I-Beam  Bottom 


RS 

Rod 

Size 

D 

F 

T 

Max.  recom. 
load  (lbs.) 

Top 

Bottom 

3/8” 

BC 

1-1/8” 

3/8” 

3/8” 

500 

250 

1/2” 

BC 

1-1/16” 

1/2” 

1/2” 

950 

760 

Strut 


1 -5/8”  x 1-5/8”  12  Ga. 
Half-Slot  (HS) 

1-1/8”  x 9/16”  slots 
punched  on  2”  centers 


Universal  Support  System 

The  Universal  Support  System  is  a stand- 
alone hanging  system  that  supports  a wide 
variety  of  applications. 

This  system  comprises 
a galvanized  steel  air- 
craft cable  with  integral, 
self-locking  hook  and  a 
patented  locking  device 
that  allows  quick  instal- 
lation and  release  for 
adjustment  or  removal. 

The  system  is  available  in  2mm  and  3 mm 
cable  sizes,  which  support  1001b.  and  200  lb. 
loads  respectively.  Both  have  a 5-to-1  safety 
factor. 

Installation 


Thread  lock- 
ing device  onto 
cable 


Fasten  cable 
to  beam  with 
beam  clamp 


(Mill 
Or  wrap  cable 
around  beam 


Wrap  cable 
around  duct 


Thread  cable 
back  through 
locking  device 


Release  cable 
with  unlocking 
tool  or  small 
screwdriver 


The  Universal  Support  System  is  cULus® 
listed  and  has  a DIN  4102-2  F30-A  fire  rating 
of  30  minutes  for  2mm  wire  rope  and  an  F60- 
A rating  of  60  minutes  for  3mm  wire  rope. 
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Aluminum,  Contoured  and  Hinged, 
Clean-Outs  & Access  Doors 


Clean-Outs 


Aluminum  Contoured  Hinged 


5/32  Dia.  Mtg. 
hole  typical 


Size 

A 

B 

C 

D 

E 

R 

Wgt. 

Lbs 

6” 

9 

5V2 

23/4 

63/4 

4 

3 

IV2 

8” 

9 

55/s 

2V4 

63/4 

4 

4 

13/4 

10” 

9 

53/4 

23/s 

63/4 

4 

5 

2 

12” 

11  Vs 

63/s 

23/s 

9Vs 

4V2 

6 

2V2 

14” 

11V4 

6V2 

23/s 

9Vs 

4V2 

7 

3 

16” 

11V4 

6V2 

2V4 

9Vb 

4V2 

8 

3 

Aluminum  Flat  Hinged 


Gasket 
(Hinged  Only) 


Aluminum  Contoured  - (removable  cover) 


Mounting 

lip 


Galvanized  Access  Door  (Contoured  or  Flat) 


Size 

A 

B 

C 

D 

E 

Wgt. 

Lbs 

4V2”x9” 

113/s 

63/4 

15/s 

9V4 

43/4 

2V2 

9”x  18” 

20 

11  Vs 

15/s 

18 

9 

5 

18” x 18” 

21 

21 

15/s 

18 

18 

16 

Size 

A 

B 

c 

D 

E 

R 

Wgt. 

Lbs 

4” 

6 

3V2 

17/a 

33A 

23A 

2 

V* 

6” 

87/8 

53/a 

21/2 

6 

37A 

3 

1 

8” 

87A 

55/a 

21/6 

6V4 

4 

4 

1V2 

10” 

87A 

55/a 

2 

6V4 

4 

5 

1V2 

12” 

83A 

6V2 

i3A 

6V4 

4 

6 

lV2 

14” 

11 A 

6V2 

2 

8^2 

4V2 

7 

2V4 

16” 

11 

61/, 

i3A 

81/, 

4V2 

8 

2V4 

18” 

11 

6V2 

i3A 

8A 

4V2 

9 

2V4 

20” 

11 

61/, 

i3A 

8V2 

4V2 

10 

21/, 

22” 

11 

61/, 

i3A 

8V2 

4V2 

11 

2V2 

24” 

11 

61/, 

13A 

8V2 

4V2 

12 

2V2 

1 Manufacturing  Co.,  Inc. 
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Blast  Gates 


Cast  Aluminum  Full  Gates  & Half -Gates 


Full  Gates  (Cast  Aluminum) 


Size 

A 

B 

c 

D 

E 

F 

G 

H 

Wgt. 

Lbs 

2” 

2 5/16 

4 1/2 

1 3/4 

4 1/2 

3 5/8 

2 

3/4 

1 7/8 

0.5 

3” 

2 13/16 

5 5/8 

1 11/16 

5 7/8 

4 

2 1/2 

3/4 

1 7/8 

1 

4” 

3 13/16 

6 7/8 

2 3/8 

7 9/16 

5 

3 7/16 

3/4 

1 7/8 

1 

5” 

4 3/4 

8 

3 

9 1/2 

6 

4 1/2 

7/8 

2 1/8 

1.5 

6” 

5 9/16 

10 

3 1/4 

11  1/4 

7 

5 7/16 

7/8 

2 1/8 

2 

7” 

6 13/16 

11  1/4 

3 3/4 

11  7/8 

8 

6 7/16 

1 1/16 

2 1/2 

2.5 

8” 

7 13/16 

12  5/8 

4 1/2 

14  1/4 

9 5/8 

7 7/16 

1 1/2 

4 

3.5 

9” 

8 15/16 

13  1/2 

5 3/8 

16 

10  1/2 

8 1/2 

1 7/8 

3 1/2 

5 

10” 

9 13/16 

14  3/8 

5 11/32 

17 

11  3/8 

9 9/16 

1 1/2 

3 3/4 

5.5 

11” 

10  3/4 

15  1/4 

6 

19  1/2 

12  1/2 

10  3/8 

1 7/8 

3 1/2 

7 

12” 

11  13/16 

16  1/4 

6 3/4 

20  5/8 

13  1/4 

11  9/16 

1 1/2 

3 5/8 

7 

14” 

13  11/16 

18  15/16 

7 7/32 

23  1/8 

15  3/4 

13  7/16 

1 7/8 

4 3/8 

13 

16” 

15  11/16 

21  1/4 

8 9/16 

27 

17  7/8 

15  7/16 

1 7/8 

4 3/8 

16.5 

18” 

17  21/32 

32  9/16 

10  11/16 

30  9/16 

20  1/8 

17  7/16 

3 

7 

30 

o 

CM 

19  11/16 

34 

11  3/16 

33  5/8 

22  1/4 

19  7/16 

3 

7 1/8 

35 

CM 

CM 

21  27/32 

34 

12 

35  7/16 

24  1/2 

21  15/32 

3 

7 1/8 

39.5 

24” 

23  13/16 

34 

13 

49  7/16 

26  1/2 

23  7/16 

3 

7 1/8 

52.5 

* See  side  view  of  Half-Gate  for  “G”  and  “H”  Dimensions. 
Stainless  steel  and  larger  sizes  available  upon  request. 

Cast  aluminum  body  with  galvanized  steel  sliding  door  standard. 

Half-Gates  (Cast  Aluminum) 


Size 

A 

B 

D 

E 

G 

H 

Wgt. 

Lbs 

3” 

3 

4 

5 3/4 

4 1/2 

7/8 

2 1/4 

.625 

4” 

4 

4 1/2 

7 

5 1/2 

1 

2 1/2 

.75 

5” 

5 

5 3/8 

8 3/4 

6 1/2 

1 1/8 

2 1/2 

1.0 

6” 

6 

7 

10  1/4 

7 1/2 

1 

2 3/4 

1.75 

7” 

7 

7 1/2 

11  3/4 

8 1/2 

1 

2 5/8 

2.25 

8” 

8 

7 3/4 

13 

9 3/4 

1 

2 5/8 

2.75 

9” 

9 

8 1/2 

16 

11  1/4 

1 

2 5/8 

3.25 

10” 

10 

9 

16  3/4 

12 

1 1/8 

3 

4.0 

11” 

11 

9 3/4 

19  1/2 

13 

1 1/2 

3 1/2 

4.75 

12” 

12 

10 

19  3/4 

14 

1 1/8 

3 

5.5 

14” 

14 

11  1/2 

25 

16  1/2 

2 

4 1/8 

8.5 

16” 

16 

12  3/8 

26  3/4 

18  1/2 

2 

4 1/8 

10.25 

18” 

18 

23  3/8 

31  1/2 

21  1/8 

2 

4 7/8 

11.0 

Larger  sizes  available  upon  request. 
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Blast  Gates 


Air  Gates  & Control  Dampers 


Air  Gates  (Cast  Aluminum  with  Stainless  Steel  Cylinder) 

A unique,  electrically  controlled,  compressed  . ^Body 

air  actuated  blast  gate.  Mount  them  in  even 
the  remotest  areas,  and  let  them  work  for  you. 

The  operating  slide  design  is  encapsulated  in 
a rigid  cast  aluminum  frame  and  is  powered  by 
a patented  “floating”  piston/cylinder  assembly 
designed  for  trouble  free  operation  regardless 
of  velocity  pressures  in  the  air  handling  system. 

Operates  in  any  position  and  adapts  to  pipe  or 
fittings  from  3”  to  16”.  Operating  air  pressure  from 
40  to  1 50  PSI.  Factory  tested  and  ready  to  install. 


Demand  Response 
Center  with  Fixed 
Flow  Restrictor 


Table  32-1:  Air  Gate  Electrical  Data 


LD5 

VOLTAGE 
+/-  10% 

C 

O 

D 

E 

CURI 

(AIV 

INRUSH 

RENT 

IPS) 

HOLDING 

RESISTANCE 
(OHMS 
@25  C) 

POWER 

(AC=VA 

DC=WATTS) 

NEMIA 

4 

4 

4 

4 

22/50 

24/60 

DA 

.15 

.15 

78 

2.6 

1 1 0/50 

120/60 

AA 

.02 

.02 

2890 

2.6 

220/50 

AB 

.01 

.01 

9515 

2.6 

240/60 

12VDC 

DA 

.15 

.15 

78 

2.0 

24VDC 

DB 

.09 

.09 

283 

2.0 

125VDC 

AB 

.01 

.01 

9515 

2.0 

Air  lines 

Air  Cylinder 

See  photo  on  page  49 


Table  32-2:  Air  Gate  Size  Data 

Dia. 

1 

J 

Wgt. 

Lbs 

3” 

10.28” 

7.28” 

1.5 

4” 

12.28” 

8.28” 

1.75 

5” 

14.28” 

9.28” 

2.5 

6” 

16.28” 

10.28” 

3.25 

7” 

18.28” 

1 1 .28” 

3.75 

8” 

20.28” 

12.28” 

5.25 

9” 

22.28” 

13.28” 

6.25 

10” 

24.28” 

14.28” 

7.5 

11” 

26.28” 

15.28” 

8 

12” 

27.28” 

15.28” 

9.25 

14” 

Call  Factory 

16” 

Control  Dampers 


Larger  sizes  available  upon  request. 


Our  series  83  Volume  dampers  are  made  of  20  gauge 
galvanized  steel,  utilizing  heavy  guage  plated  steel  quadrants, 
designed  with  excellent  handle  action  as  well  as  quick  wing 
nut  adjustment  for  locking  the  damper.  The  frame  is  marked 
to  show  the  exact  position  of  the  damper.  It  uses  a 3/8” 
square  end  bearing  in  conjunction  with  a 3/8”  spring  lock  pin 
adjacent  to  it.  Body  length  equals  diameter  plus  4”(L=D  + 4). 

Our  series  78  Double  Quadrant  Damper  is  designed  for  quick 
installation  in  the  field  and  lower  air  pressure.  This  damper 
utilizes  two  fully  retractable  threaded  spring  bearings,  one 
washer  with  pointer  handle,  and  a 5/16-18  wingnut. 


Series  83 


Series  78 


1 Manufacturing  Cu.,  Inc. 
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Flexible  Hose 


Clear  Clear  Polyurethane  Hose  & Fittings 


Flexible  Clear  Polyurethane  Hose  (LD) 


Flexible  clear  polyurethane  hose  is  tough  and  du- 
rable, and  suitabe  for  a wide  variety  of  applications. 


v \\V\  yOA 'A  'uVuil'rl 

AWWuUll 

IP" 


fa  * 


HD  Flex  Hose 
Disconnect 


Hose 

Coupling 


J-Lock 

Coupling 


Flexible  Hose  Cross-Section 


Warning:  To  reduce  the  risk  of  static  discharge  igniting  sus- 
pended particulates,  the  flex  hose  helix  wire  must  be  grounded 
to  both  the  duct  system  and  the  machine  as  shown  above. 

• Construction:  Light  duty  clear  polyurethane  wall  hose 
construction  reinforced  with  a spring  steel  wire  helix. 

• Product  Features: 

• Excellent  compressibility 

• Cut,  gouge,  and  chemical  resistant 

• Efficient  flow  characteristics 

• Designed  for  wide  temperature  ranges 

• Maximum  flexibility  and  abrasion  resistance 

• Applications:  Recommended  for  industrial  air 
movement,  fume  control,  and  dust  collection  applications. 

• Temperature  Range:  -65°  F to  225°  F 

• Diameter  Range  (Inches  I.D.):  2”-18” 

(Available  to  24”) 

• Standard  Lengths:  10,  15,  and  25  Feet 

• I.D.  Tolerances  (Inches):  Up  to  8”:  -0.00  to  +0.125;  8” 
and  over:  -0.00  to  +0.250  Inch 

• End  Finish:  Plain  Cut 

• Standard  Color:  Standard  LD  color:  clear 

Standard  HD  color:  black 

See  clamps  on  next  page. 


Typical  machine  application 


Table  33-1:  Flexible  Hose  Properties 

■ 

1 

Inside 

Dimension 

(inches) 

Approx. 

Wgt. 

(Ibs./ft.) 

Minimum 

Centerline 

Bend 

Radius 

(inches) 

Com- 

pression 

Ratio 

Maximum 

Recom- 

mended 

Negative 

Pressure 

(in./Hg) 

Maximum 

Recom- 

mended 

Positive 

Pressure 

(psi) 

2 

.19 

1.4 

5:1 

29 

30 

2.5 

.29 

1.4 

5:1 

19 

30 

3 

.3 

1.8 

5.5:1 

29 

30 

4 

.46 

2.7 

6:1 

24 

22 

5 

.56 

3.4 

5.5:1 

13 

18 

6 

.66 

3.8 

6.5:1 

8 

15 

7 

.73 

4.2 

6.5:1 

8 

10 

8 

.65 

5.2 

6.5:1 

2 

7 

10 

1.1 

6 

6.5:1 

2 

7 

12 

1.3 

7 

6.5:1 

1.7 

6 

14 

1.5 

8.4 

6.5:1 

1.1 

5 

16 

1.7 

9.6 

6.5:1 

.7 

4.6 

18 

1.9 

11 

6.5:1 

.5 

4.1 

Note:  Technical  data  based  on  2 ft.  straight  lengths  of  hose  @ 72°  F. 
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Flexible  Hose 


Hose  Clamps 


Screws 
5/ie  Hex  Hd. 
Stainless 
Steel 


Band  Thickness 
.021/026  inches 


Table  34-1: 


Hose  Clamp  Sizes 


No. 

Range 

02HC 

1 13/i6  - 23// 

03HC 

29/i6  - 3V2 

04HC 

3V2  -5V2 

05HC 

4V2  - 6V2 

06HC 

53/4  - 7V/' 

07HC 

6V2  - 8V2 

08HC 

2 - 1 0" 

10HC 

9V2  - 1 1 V2 

12HC 

11  - 1 3 

14HC 

1 2 V2  - 14V2" 

16HC 

1 53/s  - 1 73/s 

18HC 

18-20" 

For  clear  polyurethane  and  black  heavy  duty  (HD)  flexible  hose  only 


Bridge  Clamps 

Bridge  clamps  provide  a tight  seal 
on  right-hand  (standard)  spiral  wire 
flex  hose.  Band  and  housing  are 
Type  301  stainless  steel.  Band  is 
V2  wide  and  0.025"  thick.  Screw  is 
Type  305  stainless. 


Note:  To  determine  the  spiral 
direction  of  your  hose,  look 
at  the  end  of  the  hose.  If  the 
spiral  goes  away  from  you  in  a 
clockwise  direction,  then  the 
hose  has  a right-hand  spiral. 


Flexible  Steel  Hose 


Flexible  steel  hose  is  strip-wound  interlocked  and 
made  from  hot-dipped  galvanized  carbon  steel.  There 
are  two  different  gauge  thicknesses  to  choose  from, 
depending  on  the  severity  of  service.  It  can  be  twisted 
without  unraveling.  Steel  flex  is  rated  to  788°  F.  Spiral 
Manufacturing  suggests  that  operating  temperature 
not  exceed  400°  F.  It  is  sold  fully  extended  and  may  be 
less  than  specified  length  if  compressed. 


Galvanized  steel  all  metal  suction  and  blower  hose  for 
dust  and  fume  collection.  An  excellent  choice  for  wood 
shop  molders. 


U100  .01( 

Table  34-2: 

)”-  .012”  strip  thickess 

Inside 

Diameter 

(inches) 

Minimum 
Inside  Throat 
Radius 
(inches) 

Approx. 
Weight  Per 

Foot 

(lbs.) 

2” 

6.34 

.70 

3” 

9.75 

1.02 

4” 

12.00 

1.38 

5” 

16.25 

1.70 

6” 

19.50 

2.00 

7” 

22.75 

2.33 

U120  .OK 

Table  34-3: 

.020”  strip  thickess 

Inside 

Diameter 

(inches) 

Minimum 
Inside  Throat 
Radius 
(inches) 

Approx. 
Weight  Per 

Foot 

(lbs.) 

8” 

30.00 

4.65 

9” 

36.00 

5.22 

10” 

40.00 

5.78 

12” 

48.00 

6.91 

From  fully  collapsed,  tubing  can  be  extended  2.5”  per  foot  under  a tension  load  of  25-lbs.  minimum  to  45- lbs. 
maximum.  Install  in  systems  in  semicompressed  condition,  midway  between  fully  extended  and  fully  compressed. 
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Underground  Duct 


Advantages , Description  & Installation  of 
Underground  Duct  Systems 


Underground  Duct 

PVS  (Polyvinyl  Steel)  coated  underground  HVAC 
duct  (also  known  as  PCD,  PVC  coated,  and 
PVCS)  is  UL®  listed  and  specified  more  often  by 
architects,  engineers,  and  contractors  than  any  other 
underground  air  delivery  system  because  it  offers 
both  the  strength  of  steel  and  the  inertness  of  plastic. 
These  attributes  make  PVS  ideal  for  in  underground 
as  well  as  corrosive  fume  exhaust 
applications,  such  as  in  the  plating 
industry. 

How  PVS  is  manufactured 


PVS  is  manufactured  by  a three  step 
process:  1)  hot-dipped,  galvanized  G- 
60  steel  is  cleaned  and  fire  treated;  2)  a 
special  epoxy  primer  is  baked  onto  both 
sides  of  the  sheet;  3)  Finally,  a 4 mil. 
polyvinyl  chloride  coating  is  heat  fused  onto  one  side 
(4x1)  for  underground  HVAC  or  onto  both  sides  (4  x 
4)  for  chemical  fume  exhaust  applications.  The  result 
is  a tough,  corrosion  resistant  surface  that  will  not 
crack,  chip,  peel,  or  rust. 

Advantages  of  underground  PVS  duct 

• Placing  ductwork  underground  results  in  a more 
aesthetically  pleasing  interior.  Acoustical  aesthetics 
is  also  improved  since  most  or  all  of  the  “rumble” 
associated  with  interior  duct  is  significantly  reduced 
or  eliminated. 

• The  space  between  the  ceiling  and  roof  can  be 
reduced,  making  it  easier  to  install  electrical  and  fire 
suppression  systems. 

• Installing  duct  underground  allows  the  air  delivery 
system  to  be  designed  for  optimum  efficiency 
because  ducts  do  not  have  to  run  through,  or  parallel 
to  roof  supports.  In  addition,  runs  inside  interior  or 
exterior  walls  can  often  be  eliminated. 

• Underground  duct  is  a cost  effective  solution  when 
air  needs  to  be  supplied  to  adjacent  or  contiguous 
buildings  because  a central  unit  can  serve  all 
locations. 

• PVS  duct  requires  no  protection  from  concrete  or 
the  minerals  and  salts  found  in  backfill. 

• It  is  strong  enough  to  walk  on  and  will  carry 
moderate  soil  loads;  yet  it  can  be  cut  or  modified 
on  the  jobsite  with  circular  or  saber  saws  fitted  with 
metal  cutting  blades. 


Installation 

Although  PVS  duct  has  been  used  successfully 
in  underground  applications  for  over  30  years, 
successful  results  depend  on  correct  installation 
procedures. 

Engineering  Considerations: 

• It  is  always  recommended  that  duct  systems- 
whether  above  or  below  grade-be 

| designed  by  a qualified  engineer  and 
installed  by  a qualified  contractor. 

When  a concrete  slab  will  not  cover 
underground  duct,  special  consideration 
must  be  given  to  potential  future  loading 
from  heavy  equipment.  If  such  loading 
is  expected,  PVS  duct  can  be  incased 
in  concrete,  in  which  case  the  duct 
will  need  to  be  securely  tied  down 
to  prevent  “floating.”  When  a concrete  slab  will 
cover  the  duct,  loading  is  not  as  critical,  but  it  is 
recommended  that  the  duct  not  be  buried  deeper 
than  2.5  times  its  diameter.  At  depths  greater  than 
2.5  times  the  diameter,  additional  measures  must 
be  taken  to  insure  the  duct  does  not  collapse. 

Such  measures  include  the  use  of  painted  angle- 
iron  flange  connectors  for  added  stiffness  at  joints, 
special  reinforcing  around  the  duct,  or  (on  ducts  36” 
or  larger)  internal  reinforcement.  Consult  a qualified 
engineer  when  such  measures  are  required  or  when 
there  is  any  concern  about  loading. 

Preparing  the  sub  grade: 

• PVS  duct  can  be  placed  directly  on  the  soil  with  no 
special  precautions  to  protect  the  duct.  However, 
drainage  needs  to  be  considered  because  standing 
water  may  eventually  find  its  way  into  the  duct 
causing  mold  and  odor  problems.  The  grade  should 
always  be  sloped  back  to  the  utility  room,  and  never 
place  PVS  duct  at  or  below  the  water  table. 

• It  is  recommeded  that  the  duct  be  placed  on  2” 
to  6”  of  pea  gravel  or  other  material  that  will  permit 
easy  drainage,  especially  when  soil  conditions  are 
marginal.  (Although  not  required  to  protect  the  duct, 
a vapor  barrier  should  be  placed  under  the  duct 
and  below  the  entire  slab  to  prevent  moisture  from 
percolating  through  the  concrete.) 
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Connecting , Fastening  & Backfilling 


Underground  Duct 


Connecting  and  fastening: 

PVS  Duct  and  fittings  (or  connectors)  have  male  and 
female  ends,  respectively,  and  they  are  designed  to  slip 
together.  Before  joining,  PVC  sealant  must  be  applied 
to  the  outside  of  the  female  fitting  (or  connector)  and 
the  inside  of  the  duct.  The  joint  must  then  be  fastened 
around  its  circumference  with  sheet  metal  screws 
spaced  no  more  than  6”  apart  and  with  a minimum  of 
three  screws  per  joint.  Sealant  should  then  be  applied 
to  the  joint’s  edge  and  to  screw  heads.  After  the  sealant 
has  cured,  the  joint  should  be  wrapped  with  two  to  three 
layers  of  PVC  tape. 

Spot  surface  repair: 

The  plastic  surface  of  PVS  duct  is  exceptionally  tough, 
but  it  can  be  scratched.  When  scratches  expose  bare 
metal,  they  should  be  sealed  with  PVC  tape  or  PVC 
Touch-Up  Paint  spray.  Having  these  remedies  available  at 
the  jobsite  helps  to  assure  that  this  detail  is  not  neglected. 

Backfilling: 

After  the  duct  has  been  placed,  spread  backfill  evenly  in 
several  layers  (depending  on  the  diameter  of  the  pipe)  and 
tamp  each  layer.  Tamping  should  be  done  carefully  to 
avoid  denting  or  scratching  the  pipe’s  surface;  do  not  use 
mechanical  tampers  since  their  shockwaves  can  severly 
damage  the  duct.  Do  not  toss  backfill  directly  on  the  duct 
since  this  may  cause  denting,  scratching,  or  even  collapse 
if  a large  weight  of  fill  is  dumped  directly  onto  the  pipe. 
Similar  care  should  be  taken  if  concrete  is  being  used  to 
encase  the  duct. 


OPTIONAL 

SLAB  REGISTER  VAPOR  BATTIER 


FOUNDATION 


The  duct,  encased  either  in  concrete  or  buried 
directly  below  a concrete  slab,  is  installed  above  the 
original  line  of  undisturbed  soil  and  above  the  water 
table.  Encasing  the  duct  in  concrete  with  porous  fill 
beneath  is  the  best  way  to  install  PVS  duct.  An  optional 
vapor  barrier  can  be  placed  between  the  pipe  and  the 
fill.  Always  consult  local  building  codes  for  specific 
installation  instructions. 


Table  36-1:  Load  Specifications 

Diameter 

Max.  Loading 

(inches) 

(Ibs./linear  ft.) 

8”  or  less* 

400 

9”  to  13-1/2”* 

600 

14”  to  36”** 

1800 

*Uncorrugated  **Corrugated 

All  ducts  14”  or  larger  are  corrugated  for  underground  applica- 
tions. Loading  specifications  for  ducts  larger  than  36”  have  not 

| been  determined. 



Corrugated  Lateral  Section 
(diameters  1 4”  and  above) 
<=i\ r\ r\ 


(Interior  Side) 
— 411/i6”- 


Standard  Lateral  Section 
(diameters  4”  to  1 3V2”) 

<=5\_ 

(Interior  Side) 

U 411/l6”  > 


Precautions  and  limits: 

Sheet  metal  duct  is  flexible,  not  rigid,  so  greater 
care  must  be  taken  when  installing  PVS  duct. 

Three  parameters  need  to  be  considered: 

External  load  (soil  load  = point  load),  soil  stiffness 
(modulus),  and  pipe  stiffness.  In  the  absence  of 
test  data,  a soil  modulus  of  200  PSI  and  a soil 
density  of  120  lbs/ft3can  be  used  in  calculations. 
Consult  with  an  engineer.  PVS  Temperature 
Limits:  Operating  temperatures  for  PVS  range  from 
-40°  F to  250°  F,  with  limited  exposure  to  400°  F. 


Spiral  Manufacturing  Co.,  Inc.  offers  a broad  line 
of  Class  1 PVS  Spiral  pipe  and  fittings.  We  build 
custom  made  fittings  and  hoods  on  request  to 
accompany  our  standard  product  line.  Our  PVS 
products  comply  with  the  following  codes  and 
industry  standards: 

UL  181  Class  1 

International  Mechanical  Code  1996  Section  603 
ICBO  Uniform  Mechanical  Code  - (UMC)  1997 
SMACNA  Sheet  Metal  Air  Conditioning 
Contractors  National  Association 
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Low  Pressure 


k 


¥ 


A complete  line  of  low  pressure  duct  & 
fittings  — in  stock  and  available 


The  terms  “low”  pressure  and  “high”  pressure  in 
duct  design  and  selection  have,  unfortunately, 
been  given  a rather  wide  latitude  of  meanings 
in  the  HVAC  industry  over  the  years.  The  terms 
have  been  applied  to  “pressure”  and  “velocity” 
simultaneously  because  they  are  inter- 
dependant in  ductwork  design.  This  section 
of  the  catalog  is  devoted  to  the  definition  and 
selection  of  “low”  pressure  equipment  and 
components. 

The  dividing  line  for  “velocity”  of  air  in  ducts 
has  been  defined  in  various  applications  as 
anywhere  from  1500  to  2500  fpm  and  nominally 
as  2000  fpm.  Empirical  data  has  shown  that 
duct  sections  operate  satisfactorily  over  the 
above  range  of  velocities  at  1"  water  gage  ("wg). 

Low  pressure  systems  are  chosen  where  duct 
space  allows,  where  air  noise  is  a consideration, 
and  where  particle  conveyance  such  as  wood 
chips  or  grain  is  not  a requirement. 

Space  limitations  in  modern  buildings  have 
restricted  the  size  of  air  conditioning  ducts 
and  equipment.  Therefore,  to  convey  the 
necessary  volumes  of  air,  higher  velocities  must 
be  employed.  Increased  velocities  produce 
higher  duct  friction  losses.  In  order  to  maintain 
flow  against  the  higher  duct  friction,  it  is 
necessary  to  have  greater  pressures  at  the  air 
source.  Therefore,  the  terms  “high  pressure” 
and  “high  velocity”  generally  go  hand  in  hand. 
Conversely,  this  is  true  of  “low  pressure”  and 
“low  velocity”. 

The  use  of  the  terms  “high  velocity”  and  “high 
and  medium  pressure”  in  this  catalog  refer  to 
any  static  pressure  class  of  3"  wg  or  greater, 
and  “low  pressure”  refers  to  2"  wg  or  less. 

SMACNA  recommendations  on  pressure  and 
velocity  are  shown  in  Table  37-1.  The  listed 
classifications  pertain  to  ducts  only.  Casing 
and  plenum  construction  designs  are  provided 
in  the  SMACNA  “Low  Pressure”  manual  and  in 


the  “High  Pressure”  manual,  but  their  respective 
designs  have  been  based  on  historical 
acceptability. 


Table  37-1:  Pressure  Velocity  Classification  1 

Former 

Duct 

Class 

Pressure 

Rating 

Pressure 

Seal 

Class2 

Velocity 

(fpm)3 

High 

Pres. 

10” 

Pos. 

A 

2000  Up 

Medium 

Pres. 

6” 

Pos. 

A 

2000  Up 

Medium 

Pres. 

4” 

Pos. 

A 

2000  Up 

Medium 

Pres. 

3” 

Pos.  or 
Neg. 

A 

4000  Dn 

Low 

Pres. 

2” 

Pos.  or 
Neg. 

2000  Dn 

Low 

Pres. 

1” 

Pos.  or 
Neg. 

2000  Dn 

Low 

Pres. 

y2” 

Pos.  or 
Neg. 

1500  Dn 

1 Reproduced  in  part  by  Permission  From  SMACNA  High  Pressure 
Duct  Standards  - 3rd  Ed. 

2 Seal  Class  A:  All  seams,  joints,  fastener  penetrations  and 
connections  sealed. 

3 General  velocity  level  through  this  pressure  rated  section  of 
the  system.  Certain  points  may  have  higher  or  lower  velocities, 
e.g.,  fan  outlet  or  restricted  passage,  yet  not  require  a different 
pressure  class.  The  designer  makes  determinations  of  duct  class 
after  analyzing  velocities  and  operating  pressures. 


Spiral  Manufacturing  stocks  a complete  line  of  low 
pressure  fittings  and  installation  accessories. 
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A complete  line  of  low  pressure  duct  & 
fittings.  Custom  fittings  available 


i 


Low  Pressure 


Adjustable  Elbows 


90°  Angle  Boot  (PVS) 


Conical  Takeoff '' 


£ 


Airflow  Takeoff  (HET) 


T 


Concentric  Reducer 


Air  Intake  Hood 


A 


Shoe  Tap 


Loop  Head  Saddle  (PVS)  Register  End  Boot  (PVS) 


n 

Iq 

Canvas  Connections 


45°  Register  Saddle  (PVS)  Starting  Collar  with 

damper 


Preinstalled  Peel  n’  Stick  gasket.  Available  with  or  without  damper. 


1 Manufacturing  Co Inc. 


www.spiralmfg.com 


Dust  Collection 


The  importance  of  dust  collection  & choos- 
ing the  right  type  of  duct  for  dust  collection 


Why  you  need  a dust  collection  system 

Installing  an  efficient  dust  collection  system 
should  be  a priority  for  the  small  shop  as  well 
as  the  large  shop,  whether  the  material  being 
machined  is  wood,  plastic,  or  a composite.  Not 
only  is  this  essential  for  health  reasons  and 
compliance  with  many  national  and  local  codes, 
but  it  is  also  good  business  because  it  saves 
money  and  helps  to  maintain  the  quality  of  the 
finished  product. 

The  harmful  health  effects  of  inhaled 
particulates  (many  of  which  are  carcinogens) 
are  well  documented,  and  skin,  eye,  and 
nose  problems  as  well  as  allergic  reactions 
are  frequently  reported.  In  addition,  a dusty 
shop  increases  the  risk  of  worker  injury  and 
fire,  which  can  result  in  lost  production,  higher 
insurance  rates,  and  lawsuits. 

A dusty  shop  compromises  the  quality  of  the 
finished  product:  Accurate  measurements  and 
cuts  are  more  difficult  due  to  lack  of  visibility; 
airborne  dust  finds  its  way  into  finishing  areas 
causing  defects  in  the  final  product;  and  larger 
particles  cling  to  surfaces  cause  scoring  and 
other  defects. 

Finally,  dust  that  is  not  automatically  collected 
must  be  collected  manually  as  a recurring  direct 
labor  expense. 

By  any  measure,  an  efficient  dust  collection 
system  is  an  investment  that  more  than  pays  for 
itself. 

Designing  a dust  collection  system 

In  the  simplest  terms,  a dust  collection  system 
is  comprised  of  a ducting  system  to  transport 
the  dust  from  the  source  (table  saw,  planer, 
etc.)  and  a collection  device  (such  as  a bag  and 
filter  system  or  a cyclone),  which  pulls  the  dust 
through  the  ducting  and  collects  it.  The  very 
first  decision  you  must  make  is  whether  your 
ducting  will  be  metal  or  plastic — and  here  there 
is  only  one  logical  choice:  metal.  (See  “Metal 


vs.  Plastic  Duct”  below.)  The  next  step  is  to  size 
your  system.  (See  “Designing  Your  System”  on 
pages  41-44.) 


Metal  vs.  Plastic  Duct 

Plastic  pipe  (or  PVC  pipe)  is  unsuitable  for 
dust  collection  for  three  reasons: 

• First,  plastic  pipe  fittings  are  not  offered 
in  the  diversity  required  to  meet  design 
requirements. 

• Second,  plastic  pipe  elbows  have  a 
short  radius,  which  encourages  clogs  and 
compromises  system  efficiency. 

• Third,  and  most  important,  plastic  pipe 
is  non-conductive  and  builds  up  a static 
charge  as  charged  particles  pass  through 
it.  This  static  charge  can  discharge  at  any 
time  causing  shock  and  surprise,  which 

is  dangerous  around  running  machinery. 
More  serious  is  the  risk  of  explosion  and 
fire.  Fine  dust  particles  suspended  in  air 
have  significant  explosion  potential — all 
that  is  needed  is  a spark,  which  the  static 
charge  on  plastic  pipe  conveniently  supplies. 
Grounding  plastic  pipe  requires  wrapping  it 
in  wire  both  inside  and  out — an  expensive 
(and  never  certain)  proposition  that  negates 
the  minimal  price  savings  in  going  to  plastic 
in  the  first  place. 

Spiral  steel  pipe  has  none  of  these 
disadvantages.  An  incredible  variety  of 
fittings  are  available  and  custom  fittings 
can  be  easily  fabricated.  The  fittings  are 
designed  with  long  radius  to  minimize 
clogging,  and  special  fittings  such  as  clean- 
outs and  quick  disconnects  are  available. 
Most  important,  Spiral  metal  pipe  is 
conductive,  and  simple  and  easy  to  ground, 
even  when  flexible  rubber  hose  is  used  to 
connect  the  duct  to  the  machine. 
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Spiral  Manufacturing  has  all  the  duct  components  you  need  to  design 
and  build  a safe  and  efficient  dust  collection  system 


Clamps  (Page  34) 


Laterals  (Pages  12-14)  Reducers  (Page  15) 


Clear  Flex  Hose  (Page  33)  Manifolds  (Page  14) 
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Elbows  (Pages  5-6) 


Blast  Gates  (Pages  31-32)  Clean-outs  (Page  30)  Floor  Sweeps  (Page  1 7) 
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Bell  mouth  (Page  1 7)  Duct  Sealants  (Page  27) 
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How  to  design  an  efficient  dust  collection 
system  with  Spiral  pipe. 


Designing  Your  System 

There  are  two  phases  to  designing  your  dust  collection  system: 
The  first  phase  is  sizing  your  duct  work  for  adequate  volume  and 
velocity  of  flow  for  the  type  of  dust  you  will  be  creating;  and  the 
second  phase  is  computing  the  static  pressure  (SP)  of  your  system 
to  determine  the  size  and  power  of  your  dust  collection  unit. 

Prior  to  making  your  calculations,  diagram  the  floor  plan  of  your 
shop  to  scale  on  graph  paper.  Include  the  size  and  location  of  each 
machine,  and  the  location  of  its  dust  port  or  outlet;  the  floor  to  joist 
dimension;  the  location  of  the  dust  collecting  unit;  and  the  most 
efficient  (fewest  number  of  turns  or  bends)  path  for  routing  your 
duct  lines.  This  is  also  a good  time  to  start  your  take-off  list  of  duct 
components  for  your  system. 

You  will  also  need  to  familiarize  yourself  with  the  following 
concepts: 

CFM  (Cubic  Feet  per  Minute)  is  the  volume  of  air  moved  per  minute. 
FPM  (Feet  per  Minute)  is  the  velocity  of  the  airstream. 

SP  (Static  Pressure)  is  defined  as  the  pressure  in  the  duct  that  tends 
to  burst  or  collapse  the  duct  and  is  expressed  in  inches  of  water 
gage  fwg). 

VP  (Velocity  Pressure),  expressed  in  inches  of  water  gage  fwg),  is 
the  pressure  in  the  direction  of  flow  required  to  move  air  at  rest  to 
a given  velocity. 

CFM  is  related  to  FPM  by  the  formula  CFM  = FPM  x cross-sectional 
area  (ft2).  FPM  is  important  because  a minimum  FPM  is  required 
to  keep  particles  entrained  in  the  air  stream.  Below  this  minmum 
FPM,  particles  will  begin  to  settle  out  of  the  air  stream,  forming 
clogs — especially  in  vertical  runs.  Table  41-1  shows  the  minimum 
FPM  that  Spiral  Manufacturing  recommends  for  several  types  of 
dust  in  branch  and  main  runs. 

Step  1 

From  the  Table  41-1  determine  the  velocity  (FPM)  of  your  system 
for  the  type  of  dust  that  will  be  produced.  For  the  purpose  of 
the  following  examples  assume  woodworking  dust.  Wood  dust 
requires  4500  FPM  in  branches  and  4000  FPM  in  mains. 


Table  41-1: 

Velocity  for  Type  of  Dust 

Type  of  Dust 

Velocity 
in  Branches 
(FPM) 

Velocity 
in  Main 
(FPM) 

Metalworking  Dust 

5000 

4500 

Woodworking  Dust 

4500 

4000 

Plastic/Other 

Light  Dust 

4500 

4000 

Step  2 

Determine  the  diameter  of  each  branch  line.  You  can  use  the 
diameter  of  a factory  installed  collar  or  port,  or  consult  the 
manufacturer.  Convert  metric  ports  to  the  nearest  inch.  Convert 
rectangular  ports  to  the  equivalent  round  diameter.  Ports  less  than 
3”  will  require  a reducer  to  4”.  Record  any  reducers  or  rectangular 
to  round  transitions  on  your  take  off  list. 

Step  3 

Using  Table  41-2,  determine  the  CFM  requirement  of  each  branch. 
Remember  the  FPM  for  wood  dust  in  branch  lines  is  4500. 

Example:  Table  saw  4”  dia. 

Planer  5”  dia. 

Lathe  6”  dia. 

Continue  for  all  branches. 


390  CFM  (rounded) 
610  CFM  (rounded) 
880  CFM  (rounded) 


Table  41-2:  CFM  for  for  pipe  diameter  at  specified  velocity 

Diameter 

3500  FPM 

4000  FPM 

4500  FPM 

3” 

277 

316 

356 

4” 

305 

348 

392 

5” 

477 

546 

614 

6” 

686 

784 

882 

7” 

935 

1068 

1202 

8” 

1222 

1396 

1570 

9” 

1546 

1767 

1988 

10” 

1909 

2182 

2455 

12” 

2749 

3142 

3534 

14” 

3742 

4276 

4810 

For  larger  diameters  see  pages  59-60. 

Step  4 

Identify  your  primary  or  high-use  machines.  These  are  the  machines 
that  operate  simultaneously  on  a frequent  basis.  The  objective  here 
is  to  define  your  heaviest  use  scenario  so  you  can  size  your  system 
to  meet  it.  Including  infrequently  used  machines  and  floor  pick- 
ups in  your  calculations  will  only  result  in  an  over-designed  system 
that  will  cost  more  to  purchase  and  to  operate.  At  this  point,  all  of 
your  branch  lines  are  sized,  and  you  have  a list  of  all  components 
required  for  your  branch  lines. 

Step  5 

Now  you  are  ready  to  size  the  main  trunk  line.  Begin  with  the 
primary  machine  that  is  furthest  from  where  you  will  place  the  dust 

Figure  41-1 


45°  Reducing  Lateral 


70 


45°  Elbow 


Floor  Pick-Up 


45°  Standard  Lateral 

Sander 
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Eight  feet  of  7"  Spiral  pipe: 

Table  55-2  shows  3.55  + 100  x 8 

Twenty-seven  feet  (1 5 + 1 2)  of  1 0"  pipe: 
Table  55-2  shows  2.30  + 100  x 27 
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How  to  design  an  efficient  dust  collection 
system  with  spiral  pipe. 


collecting  unit.  In  our  example,  this  is  the  table  saw,  which  has  a 
branch  diameter  of  4”.  Run  this  4"  Spiral  pipe  to  the  point  where 
the  second  primary  machine  (the  planer  on  a 5"  branch)  will  enter 
the  main.  (Note:  If  a non-primary  machine  or  pick-up  is  added  to 
the  system  between  primary  machines,  the  size  of  the  run  is  not 
increased.) 

You  now  have  a 390  CFM  line  (table  saw)  and  a 610  CFM  line 
(planer)  combining  for  a total  of  1 000  CFM.  Using  Table  41  -2 
again,  you  will  see  that  for  4000  FPM  (the  velocity  requirement  for 
main  line  that  you  determined  in  Step  1)  the  required  pipe  diameter 
falls  between  6”  and  7”.  (Note:  Spiral  Manufacturung  recommends 
that  you  round  up  to  7”.  This  not  only  assures  adequate  air  flow 
but  also  anticipates  a future  upgrade  in  machine  size.) 

Now  calculate  for  the  addition  of  the  third  primary  machine  (the 
lathe  on  a 6"  branch).  You  have  an  1000  CFM  main  + an  880  CFM 
branch  line  (for  the  lathe)  for  a total  of  1 880  CFM.  Using  Table 

41- 2  once  again,  1880  CFM  at  4000  FPM  requires  between  a 9” 
and  10”  pipe.  We  recommed  rounding  up  to  a 10”  main  after 
the  addition  of  the  lathe.  The  main  going  to  your  dust  collecting 
unit  will  be  10”,  and  your  dust  collection  unit  must  be  capable  of 
pulling  1880  CFM  through  a 10”  duct  at  4000  FPM. 

Step  6 

In  this  step,  you  calculate  the  Static  Pressure  (SP)  or  the 
resistance  of  your  system  that  your  dust  collection  unit  must 
overcome.  Static  Pressure  is  measured  in  inches  of  water  gage 
fwg).  To  do  this  you  total  the  Static  Pressures  of  the  following 
system  component  groups: 

1)  The  branch  line  with  the  greatest  SP  or  resistance  (see  Figure 

42- 1).  Calculate  the  SP  of  all  branchs  to  determine  which  has  the 
greatest  SP.  Only  the  branch  with  the  greatest  SP  or  resistance  is 
added  to  the  total. 

2)  The  SP  of  the  main  run  (see  Figure  42-2). 

3)  The  SP  for  the  collection  unit’s  filter,  if  any,  and  for  the  pre- 
separator, if  any  (see  Figure  42-3). 

(You  can  use  the  charts  on  pages  51-60  to  assist  in  your 
calculations.) 


Dust  Collection 


Figure  42-2 


2)  Calculate  the  SP  of  the  main: 

In  our  example  the  main  has  one  8’  run  of  7”  Spiral  pipe,  two 
runs  (15’  and  12’)  of  10”  Spiral  pipe  connecting  the  main  to 
the  dust  collector.  In  addition,  there  are  5 lateral  reducers  in 
the  main.  Our  calculations  for  4000  FPM  in  the  main  are  as 
follows: 

SP  ("well 


= 0.28 

= 0.62 

.90 


Figure  42-3 


3)  Calculate  the  SP  for  the  collection  units  filter  and 
seperator: 

For  these  calculations,  consult  with  the  manufacturer  of  the 
collection  units  you  are  considering.  For  this  example,  we  will 
assume  that  there  is  no  pre-separator  an  that  the  SP  for  the 
filter  is  1.5. 

Total  SP  for  filter:  1.50 


5.17 

.90 

1.50 

7.57 


Figure  42-1 


1)  Calculate  the  SP  of  the  branch  with  the  greatest  SP: 

(4  feet  of  flex  hose  and  one  90°  elbow  not  shown) 

Starting  at  the  machine  and  working  toward  the  main, 
determine  the  SP  of  each  branch  line  component,  and  then 
total  them.  In  our  example,  the  branch  with  the  greatest  loss  is 
the  table  saw  branch,  and  it  calculates  out  as  follows  using  an 
FPM  of  4500  for  branch  lines: 

Entry  loss  at  machine  adaptor  collar  is  1 .5  SP 
(a  constant) 

SP  fwa) 

= 1.5 

Four  feet  of  4"  flex-hose*: 

Chart  57-1  shows  4"  flex-hose  (at  390  CFM)  = 

.8  SP  -MOO  x 4 x 27.7  = .886  SP  (wg) 

= 0.886 

Three  4"  90°  elbows: 

Chart  51-1  shows  one  elbow  = .28  SP  loss  fwg)  x 3 

= 0.84 

Three  branch  runs  of  4"  pipe  (6+6+10)  = 22’: 

Table  55-2  shows  8.8  + 100  x 22’ 

= 1.94 

Total  SP  loss  fwg)  for  the  table  saw  branch  equals: 

5.17 

Summing  the  SP  loss  for  the  system,  we  have: 

1)  Highest  loss  branch: 

2)  Loss  for  main: 

3)  Filter  loss: 

Total  SP  loss  fwg)  loss  in  the  system): 

You  now  have  the  information  you  need  to  specify  your  dust  col- 
lector. Your  dust  collection  unit  must  provide  a mimimum  of 
1880  CFM  through  a 10”  duct  at  4000  FPM,  and  have  a static 
pressure  capability  of  no  less  than  7.57  fwg)- 

Additional  Considerations  and  Recommendations: 

The  above  example  is  for  a small  system  with  few  variables.  It 
is  recommended  that  for  larger  systems  a professional  engineer 
be  consulted  to  assure  that  the  system  is  properly  designed  and 
sized. 

If  the  dust  collector  is  located  in  a seperate  enclosure,  it  is 
essential  to  provide  a source  of  make-up  air  to  the  shop  to 
prevent  a down  draft  through  the  flue  of  the  heating  system. 

If  this  is  not  done,  carbon  monoxide  poisoning  could  result.  If  a 
return  duct  is  necessary  from  the  dust  collector,  it  should  be  sized 
two  inches  larger  than  the  main  duct  entrance  and  its  SP  loss 
added  into  your  calcualtions. 

Some  dust  collection  units  may  not  include  fan  curve  information 
that  shows  CFM  or  Static  Pressure  variables.  We  do  not  recom- 
mend procuring  collector  equipment  without  this  information. 

Blast  gates  should  be  installed  on  all  branch  lines  to  maintain 
system  balance. 

Dust  suspended  in  air  has  a potential  for  explosion,  so  it  is  recom- 
mended that  you  ground  all  of  your  duct  runs,  including  flex-hose. 

If  your  system  has  areas  where  long  slivers  of  material  could  pos- 
sibly hang-up  and  cause  a clog,  install  a clean-out  near  that  area. 

Many  types  of  dust,  including  many  woods  are  toxic,  so  take 
special  care  to  choose  a filtering  system  that  will  provide  optimal 
safety. 


k Flex-hose  should  be  wire  wrapped  helix  hose  to  permit  grounding.  See  photo  on  page  33. 
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Exhaust  Volumes  & Conveying  Velocities  for 
a Variety  of  Production  Machines 


This  list  of  recommended  exhaust  volumes  and  pipe 
sizes  for  average  sized  metal  working  and  woodworking 
machines  is  based  on  many  years  of  experience  and  the 
work  of  many  people.  Some  modern  high  speed  or  extra 
large  machines  will  require  higher  velocities  than  shown. 
Smaller  machines  may  use  less  air  than  shown.  The  air  vol- 
ume required  to  capture  the  dust  at  the  machine  will  vary 
with  each  operation.  Particle  size  and  hood  type  must  be 
considered.  The  following  charts  will  provide  an  excellent 
guide  to  determine  your  total  air  volume  requirements. 

Caution:  One  of  the  most  important  factors  in  an  efficient 
dust  collection  system  is  proper  hood  design.  Hoods  must 
be  designed  so  that  the  dispersed  particles  are  thrown  or 
deflected  directly  into  the  hood  opening.  The  large  heavy 
particles  thrown  out  by  the  cutting  heads  or  wheels  have 


such  a high  speed  that  their  trajectories  cannot  be  altered 
by  a vacuum  system  regardless  of  its  velocity.  In  addition 
hoods  should  be  placed  as  close  to  the  source  of  dust 
contamination  as  possible  since  the  effectiveness  of  an 
exhaust  hood  decreases  very  rapidly  as  it  is  moved  away 
from  the  source.  The  following  recommended  pipe  sizes 
are  based  on  the  use  of  reasonably  good  hoods. 

Wide  belt  and  abrasive  sanders,  moulders  and  shapers 
with  high  R.P.M.  spindles  often  call  for  higher  duct  velocity 
(through  hoods  supplied  by  manufacturers)  than  those  indi- 
cated on  the  charts.  In  these  cases  caution  must  be  used. 

The  following  charts  are  recommended  for  machines  with 
good  hood  enclosures.  (Also  check  with  the  machine 
manufacturer  for  their  recommended  velocities.) 


Table  43-1:  Recommended  Conveying  Velocities  for  Various  Production  Machines 


Gang  Rip  Saws 


Total  Blade 
Dia.  (in.) 

Exhaust  Volumes  and  Pipe 
Diameters  at  4500  ft.  Velocity 

CFM 

Dia. 

CFM 

Dia. 

Up  to  24"  incl. 

610 

5" 

390 

4" 

25"  to  36  incl. 

880 

6" 

610 

5" 

36"to  48"  incl. 

1200 

7" 

610 

5" 

Over  48"  incl. 

1570 

8" 

880 

6" 

Jointer 

Recommended  Velocity  4,200  to  5,000  F.P.M. 


Knife  Width 
(in.) 

Exhaust  Volumes  and  Pipe 
Diameters  at  4500  ft.  Velocity 

CFM 

Dia. 

Up  to  6" 

390 

4" 

7"to  8" 

610 

5" 

8"  to  18" 

880 

6" 

Disc  Sander 


Turning  Lathes 

Recommended  Velocity  4,200  to  5,000  F.P.M. 


Disc 

Dia.  (in.) 

Exhaust  Volumes  and  Pipe 
Diameters  at  4500  ft.  Velocity 

CFM 

Dia. 

Up  to  12" 

390 

4" 

13"to  18" 

610 

5" 

19"  to  32" 

880 

6" 

33"  to  38" 

1200 

7" 

39"  to  48" 

1570 

8" 

Turning  Length 
(in.) 

Exhaust  Volumes  and  Pipe 
Diameters  at  4500  ft.  Velocity 

CFM 

Dia. 

Up  to  12" 

880 

6" 

13"  to  24" 

1570 

8" 

25"  to  36" 

1985 

9" 

37"  to  48" 

2450 

10" 

Floor  Sweep 


Horizontal  Belt  Sander 

Recommended  Velocity  4,200  to  5,000  F.P.M. 


Size 

Exhaust  Volumes  and  Pipe 
Diameters  at  4500  ft.  Velocity 

CFM 

Dia. 

5" 

610 

5" 

6" 

880 

6" 

7" 

1200 

7" 

Floor  Sweeps  are  not  added  to  the  total  load  of  the 
exhauster  as  they  are  in  operation  only  a few  minutes  at  a 

^me'  (Mouth  of  floor  sweep  10"x  4"  to  12"x  4”  approx.) 


Belt  Width 
(in.) 

Exhaust  Volumes  and  Pipe 
Diameters  at  4500  ft.  Velocity 

CFM 

Dia. 

CFM 

Dia. 

Up  to  6" 

880 

6" 

610 

5" 

7"  to  9" 

1200 

7" 

880 

6" 

10"  to  14" 

1985 

9" 

1200 

7" 

Over  14" 

2450 

10" 

1200 

7" 

Single  Surfacer 


Knife  Width 
(in.) 

Exhaust  Volumes  and  Pipe 
Diameters  at  4500  ft.  Velocity 

CFM 

Dia. 

Up  to  6"  wide 

390 

4" 

7"  to  12"  wide 

610 

5" 

13"  to  20"  wide 

880 

6" 

21"  to  26"  wide 

1570 

8" 

27"  to  36"  wide 

1985 

9" 

Over  36"  wide 

2450 

10" 

Circular  Saw 

Recommended  Velocity  4,200  to  5,000  F.P.M. 


Blade 

Dia.  (in.) 

Exhaust  Volumes  and  Pipe 
Diameters  at  4500  ft.  Velocity 

CFM 

Dia. 

Up  to  10" 

390 

4" 

12"  to  14" 

610 

5" 

16"  to  20" 

880 

6" 

24"  to  30" 

1570 

8" 

Variety  Saws  with 
Dado  Heads 

1200 

7" 
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Materials  Transfer 


Types  of  pneumatic  conveying  & design 
considerations 


Pneumatic  Conveying 

Pneumatic  conveying  has  been  used  to  transfer  bulk 
solids  for  well  over  100  years.  Common  applications 
include  loading  and  unloading  of  trucks,  rail  cars,  and 
barges;  transferring  materials  to  and  from  storage  silos; 
and  transferring  of  materials  to  production  machinery 
within  manufacturing  plants.  In  fact,  pneumatic  conveying 
of  bulk  materials  is  used  more  widely  in  industry  today 
than  any  other  conveying  method. 

Transporting  bulk  materials  by  mechanical  methods  such 
as  belt,  screw,  drag,  bucket,  and  other  conveyors  not 
only  presents  difficult  problems  in  system  design  and 
routing,  but  also  presents  problems  of  environmental 
contamination  and  contamination  of  the  material  being 
conveyed.  Pneumatic  systems  are,  by  comparison,  much 
easier  to  design:  it  is  easier  to  route  the  high  pressure 
Spiral  pipe  that  is  used  in  these  systems,  and  a broad 
range  of  fittings  and  specialized  components,  such  as 
diverters  and  blast  gates,  are  readily  available  to  control 
the  flow  of  materials.  Cross  contamination  between  the 
environment  and  the  conveyed  material  is  also  eliminated 
since  pneumatic  systems  are  closed.  In  addition, 
pneumatic  conveying  can  achieve  relatively  high  transfer 
rates  (up  to  or  exceeding  300  tons  per  hour),  and  the 
range  of  materials  that  can  be  transferred  pneumatically 
is  nearly  unlimited. 

Dilute  Phase  Pneumatic  Conveying 

There  are  two  primary  methods  of  pneumatic  conveyance: 
“dilute  phase”  and  “dense  phase.”  In  dilute  phase, 
relatively  high  volumes  of  air  moving  at  high  speeds  are 
used  to  transfer  materials  entrained  in  the  air  (or  other 
gas)  stream.  In  dense  phase,  low  volumes  of  air  at  high 
pressures  are  used  to  transfer  nearly  solid  masses  of 
materials.  Dilute  phase  systems  can  be  further  divided 
into  “pull”  systems  that  operate  below  atmospheric 
pressure,  “push”  systems  that  operate  above  atmospheric 
pressure,  and  hybrid  “push-pull“  systems,  which  are 
frequently  used  when  materials  need  to  be  unloaded  and 
then  conveyed  over  long  distances. 

Design  considerations 

The  design  of  dilute  phase  pneumatic  transfer  systems 
(whether  push  or  pull)  requires  careful  consideration  of  a 
number  of  important  considerations: 

• Material  considerations  include  particle  attributes  such 
as  particle  size  and  size  distribution;  particle  shape, 
density,  hardness  and  friability;  physical  properties  such 
as  density,  compressibility,  permeability,  and  cohesion; 
and  other  properties  such  as  toxicity,  reactivity,  and 
electrostatic  effects. 

• System  attributes  include  the  resistance  of  pipe  and 
fittings  to  chemical  reactivity  and  abrasion,  the  efficient 


design  or  routing  of  the  system  to  transfer  materials  from 
and  to  multiple  points,  and  the  maintenance  of  adequate 
airflow  over  the  range  of  conditions  expected. 

These  considerations  can  be  complex  and  it  is 
recommended  that  you  consult  with  a qualified  and 
experienced  sales  engineer  to  assure  that  your  system  is 
properly  designed. 

Spiral  pipe  is  specified  for  dilute  phase  pneumatic  transfer 
systems  due  to  its  strength,  durability,  and  abrasion 
resistance,  Spiral  Manufacturing  offers  Spiral  pipe  in 
a variety  of  sizes,  gauges,  and  materials  to  meet  your 
requirements  as,  well  as  a complete  line  of  fittings  and 
specialized  components.  We  can  also  build  custom 
components  to  meet  your  specific  requirements. 

Trailer  Loading 

Trailer  loading  (see  next  page)  is  a common  application  of 
dilute  phase  pneumatic  conveying.  The  following  example 
illustrates  a basic  method  to  calculate  system  require- 
ments. Before  reading  the  example,  aquaint  yourself  with 
the  following  terms  and  definitions: 

Material  Conveying: 
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Bulk  materials,  such  as  those  shown  in  Table  47-1 , can  be 
conveyed  pneumatically  using  a Radial  Blade  or  Material 
Transfer  Blower.  You  can  calculate  your  system’s  fan 
or  blower  requirements  by  following  the  steps  in 
Figure  48-1 . In  the  following  example,  we  will  assume 
a requirement  to  convey  2,400  Ibs/hr  of  “Wood  Shavings, 
Heavy”  through  200’  of  horizontal  straight  pipe.  The  steps 


Terms  and  Definitions 

System:  The  path  through  which  air  is  pushed  or  pulled. 
This  normally  includes  ducts,  coils,  filter,  plenum  changer, 
etc.,  through  which  air  flows.  A system  can  be  as  simple  as 
inducing  air  motion  into  space  or  a network  of  ducts  provid- 
ing air  for  multiple  locations. 

Standard  Air  is  air  which  weighs  .075  pounds  per  cubic  foot, 
which  is  dry  air  at  70°F  dry  bulb  with  a barometric  pressure  of 
29.92  inches  of  mercury. 

BHP  (Brake  Horsepower)  is  the  horsepower  absorbed  by  the 
fan. 

CFM  (Cubic  Feet  per  Minute)  is  the  volume  of  air  moved  per 
minute. 

Capture  Velocity  is  the  air  velocity  at  any  point  in  front  of  a 
hood  or  at  the  hood  opening  necessary  to  overcome  opposing 
air  currents  and  capture  the  contaminated  air  by  causing  it  to 
flow  into  the  hood. 

Conveying  Velocity  is  the  minimum  air  velocity  required  to 
move  or  transport  particles  within  a duct  system.  Measured  in 
feet  per  minute. 

FPM  (Feet  per  Minute)  is  the  velocity  of  the  airstream. 

FL  (Friction  Loss)  in  inches  water  column  ("wg). 

"wg  (Inches  of  water  gage)  is  a unit  of  pressure  equal  to  the 
pressure  exerted  by  a column  of  water  at  standard  tempera- 
ture. 

SP  (Static  Pressure)  is  the  pressure  in  the  duct  that  tends  to 
burst  or  collapse  the  duct  and  is  expressed  in  inches  of  water 
gage  fwg). 

V (Velocity)  is  equal  to  the  flow  rate  (CFM)  divided  by  the 
cross-sectional  area  of  the  air  flow.  V = CFM/Area  (ft2). 


in  this  example  correspond  to  the  steps  in  Figure  48-1 . 

Step  1 : Determine  your  materials  conveying 
requirements  in  Ibs/hr  from  experience  and  future 
projections.  Assumed  to  be  2,400  Ibs/hr. 

Step  2:  Convert  pounds  per  hour  to  pounds  per  minute: 
2,400  Ibs/hr  + 60  = 40lbs/minute. 

Step  3:  Find  your  material  type  in  column  A,  Table  47-1 . 
We  chose  Wood  Shavings,  Heavy. 

Step  4:  Reading  across  the  row,  determine  your  material 
weight  per  cubic  foot  (lbs/ft3)  from  column  B in  Table  47- 
1 . We  will  use  15  lbs/ft3. 

Step  5:  Determine  the  CFM  required  to  move  1 lb.  of  your 
material  from  column  C,  Table  47-1 . This  equals  80  CFM. 

Step  6:  Determine  the  minimum  conveying  velocity  from 
column  D,  Table  47-1 . This  equals  5600  FPM. 

Step  7:  Determine  the  suction  pickup  from  column  E, 

Table  47-1 . This  equals  3.0  "wg. 

Step  8:  Calculate  the  total  minimum  CFM  requirement: 
Take  (step  2)  times  (step  5).  Our  example  equals  80  CFM/ 
lb.  of  material  x 40  Ibs/minute,  which  equals  3200  CFM 
minimum. 

Steps  9 thru  1 1 can  be  completed  in  one  operation 
as  follows:  To  determine  the  system  static  pressure 
requirements  and  duct  size,  find  your  minimum  conveying 
velocity  (FPM)  from  step  6.  In  the  first  column  of  table 
47-2,  find  this  velocity  and  read  across  the  row  to  the  first 
CFM  greater  than  or  equal  to  (step  8).  This  yields  the  new 
actual  CFM  for  step  9.  The  friction  loss  for  step  10  is 
located  in  the  same  column.  Now  move  up  to  the  top  of 
the  column  to  get  your  duct  size  for  step  1 1 . 

In  our  example,  reading  across  Table  47-2  from  5600  FPM 
to  the  first  CFM  greater  than  or  equal  to  3200  CFM  yields  a 
new  actual  CFM  of  3696,  a friction  loss  of  3.88  per  100  feet 
of  duct,  and  a duct  size  of  11". 

Step  12:  Determine  the  equivalent  feet  of  straight  duct 

for  horizontal  and  vertical  pipe.  We  know  1 ’ of  horizontal 
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Bulk  materials  conveying  calculations 


pipe  equals  1 ’ of  equivalent  straight  duct,  and  1 ’ of  vertical 
pipe  equals  2’  of  equivalent  straight  duct.  In  our  example, 
we  have  200’  of  equivalent  straight  duct  (there  is  no  vertical 
duct  in  our  example). 

Step  13:  Determine  the  equivalent  feet  of  straight  duct 

for  all  elbows.  This  equals  0 since  there  are  no  elbows  in 
this  example. 

Step  14:  Determine  the  total  equivalent  feet  of  straight 

duct  by  adding  steps  12  and  13.  This  equals  200’. 

Step  15:  Determine  the  system  friction  loss:  divide  step 
1 4 by  1 00,  then  times  step  1 1 . Our  example  as  such:  ( 200 
+ 100)  x 3.88  = 7.76 

Step  16:  Enter  the  suction  pickup  from  step  7. 

Step  17:  Calculate  the  total  SP  system  loss  by  adding 
steps  15  and  16.  Our  total  is  10.76. 

Step  1 8 Add  a 1 0%  safety  factor  (1 .1  times  step  1 7).  Our 
System  fan  minimum  requirements  equal:  an  11”  Fan 
inlet  diameter  with  11.84  “wg  minimum  at  3,696  CFM 

Note:  If  the  material  being  conveyed  will  be  passing 
through  the  fan,  as  in  our  drawing  (Figure  46-1),  the  fan 
BHP  will  be  significantly  increased.  Consult  your  fan 
representative. 


Table  47-1 

Materials 

Approx. 

weight 

lbs/ft3 

CFM 
per  lb 
of 

material 

Minimum 

conveying 

velocity 

(FPM) 

Suction 

pickup 

“wg 

A 

B 

C 

D 

E 

Barley 

38 

38 

5000 

3.5 

Beans,  Soy 

47 

36 

5200 

4 

Bran 

16 

56 

3500 

2 

Cement,  Portland 

100 

35 

7000 

5 

Coal,  Ashes 

40 

42 

4500 

3 

Coal,  Cinders 

45 

36 

6000 

4 

Coal,  Powdered 

30 

42 

4000 

3 

Coffee  beans 

48 

36 

3500 

3 

Cork,  Ground 

15 

59 

3500 

1.5 

Corn,  Cobs 

25 

44 

5000 

2.5 

Corn,  Meal 

40 

38 

5500 

3.5 

Corn,  Shelled 

45 

36 

5500 

3.5 

Cotton,  Dry 

30 

94 

4000 

2 

Dust,  Grinding 

165 

42 

5000 

3 

Fruit,  Dried 

30 

42 

4000 

3 

Hair  or  Feathers,  Dry 

5 

94 

3000 

1.5 

Lime,  Hydrated 

55 

42 

5000 

3 

Malt,  Dry 

35 

39 

4800 

3 

Oats 

26 

44 

4500 

3 

Wood  Shavings  Heavy 

15 

80 

5600 

3 

Wood  Shavings  Light 

7 

73 

4500 

2 

Table  47-2  Quantity  of  Air  Flowing  in  CFM  and  Friction  Loss  (FL)  per  100  feet 

Duct 

Size 

6” 

7” 

8” 

9” 

10” 

11” 

12” 

14” 

16” 

18” 

o 

CM 

ft2 

0.196 

0.267 

0.349 

0.442 

0.545 

0.660 

0.785 

1.069 

1.396 

1.767 

2.182 

Velocity 

FPM 

CFM 

FL 

CFM 

FL 

CFM 

FL 

CFM 

FL 

CFM 

FL 

CFM 

FL 

CFM 

FL 

CFM 

FL 

CFM 

FL 

CFM 

FL 

CFM 

FL 

2800 

550 

2.18 

748 

1.80 

977 

1.53 

1237 

1.33 

1527 

1.17 

1848 

1.04 

2199 

0.93 

2993 

0.77 

3910 

0.66 

4948 

0.57 

6109 

0.50 

3000 

589 

2.48 

802 

2.06 

1047 

1.75 

1325 

1.51 

1636 

1.33 

1980 

1.19 

2356 

1.07 

3207 

0.88 

4189 

0.75 

5301 

0.65 

6545 

0.57 

3200 

628 

2.81 

855 

2.33 

1117 

1.98 

1414 

1.71 

1745 

1.50 

2112 

1.34 

2513 

1.20 

3421 

1.00 

4468 

0.85 

5655 

0.73 

6981 

0.65 

3400 

668 

3.15 

909 

2.61 

1187 

2.22 

1502 

1.92 

1854 

1.69 

2244 

1.50 

2670 

1.35 

3635 

1.12 

4747 

0.95 

6008 

0.82 

7418 

0.72 

3500 

687 

3.33 

935 

2.76 

1222 

2.34 

1546 

2.03 

1909 

1.78 

2310 

1.59 

2749 

1.43 

3742 

1.18 

4887 

1.01 

6185 

0.87 

7636 

0.77 

3600 

707 

3.51 

962 

2.91 

1257 

2.47 

1590 

2.14 

1964 

1.88 

2376 

1.68 

2827 

1.51 

3848 

1.25 

5027 

1.06 

6362 

0.92 

7854 

0.81 

3700 

726 

3.70 

989 

3.06 

1292 

2.60 

1635 

2.26 

2018 

1.98 

2442 

1.77 

2906 

1.59 

3955 

1.32 

5166 

1.12 

6538 

0.97 

8072 

0.85 

3800 

746 

3.89 

1016 

3.22 

1326 

2.74 

1679 

2.37 

2073 

2.09 

2508 

1.86 

2985 

1.67 

4062 

1.38 

5306 

1.18 

6715 

1.02 

8290 

0.90 

4000 

785 

4.29 

1069 

3.55 

1396 

3.02 

1767 

2.62 

2182 

2.30 

2640 

2.05 

3142 

1.84 

4276 

1.53 

5585 

1.30 

7069 

1.12 

8727 

0.99 

4200 

825 

4.71 

1122 

3.90 

1466 

3.31 

1856 

2.87 

2291 

2.52 

2772 

2.25 

3299 

2.02 

4490 

1.67 

5864 

1.42 

7422 

1.23 

9163 

1.08 

4400 

864 

5.14 

1176 

4.26 

1536 

3.62 

1944 

3.13 

2400 

2.76 

2904 

2.45 

3456 

2.21 

4704 

1.83 

6144 

1.55 

7775 

1.35 

9599 

1.18 

4500 

884 

5.36 

1203 

4.44 

1571 

3.78 

1988 

3.27 

2454 

2.88 

2970 

2.56 

3534 

2.30 

4811 

1.91 

6283 

1.62 

7952 

1.40 

9818 

1.23 

4600 

903 

5.59 

1229 

4.63 

1606 

3.94 

2032 

3.41 

2509 

3.00 

3036 

2.67 

3613 

2.40 

4917 

1.99 

6423 

1.69 

8129 

1.46 

10036 

1.29 

4800 

942 

6.06 

1283 

5.02 

1676 

4.27 

2121 

3.70 

2618 

3.25 

3168 

2.89 

3770 

2.60 

5131 

2.16 

6702 

1.83 

8482 

1.59 

10472 

1.40 

5000 

982 

6.55 

1336 

5.43 

1745 

4.61 

2209 

4.00 

2727 

3.51 

3300 

3.13 

3927 

2.81 

5345 

2.33 

6981 

1.98 

8836 

1.72 

10908 

1.51 

5200 

1021 

7.06 

1390 

5.85 

1815 

4.97 

2297 

4.31 

2836 

3.79 

3432 

3.37 

4084 

3.03 

5559 

2.51 

7261 

2.13 

9189 

1.85 

11345 

1.63 

5400 

1060 

7.58 

1443 

6.28 

1885 

5.34 

2386 

4.63 

2945 

4.07 

3564 

3.62 

4241 

3.26 

5773 

2.70 

7540 

2.29 

9543 

1.99 

11781 

1.75 

5600 

1100 

8.13 

1497 

6.73 

1955 

5.72 

2474 

4.96 

3054 

4.36 

3696 

3.88 

4398 

3.49 

5986 

2.89 

7819 

2.46 

9896 

2.13 

12217 

1.87 

5800 

1139 

8.69 

1550 

7.20 

2025 

6.12 

2562 

5.30 

3163 

4.66 

3828 

4.15 

4555 

3.73 

6200 

3.09 

8098 

2.63 

10249 

2.27 

12654 

2.00 

6000 

1178 

9.27 

1604 

7.68 

2094 

6.52 

2651 

5.65 

3273 

4.97 

3960 

4.42 

4712 

3.98 

6414 

3.30 

8378 

2.80 

10603 

2.43 

13090 

2.13 

7000 

1374 

12.42 

1871 

10.29 

2443 

8.74 

3093 

7.57 

3818 

6.66 

4620 

5.93 

5498 

5.33 

7483 

4.42 

9774 

3.75 

12370 

3.25 

15272 

2.86 
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Trailer  Loading 


Figure  48-1 


1)  Material  pounds  conveyed  per  hour 

2)  Material  pounds  per  minute 

3)  Material  being  conveyed 

4)  Material  weight,  lbs/ft3  (should  be  your  actual) 

5)  CFM  per  lb  of  material 

6)  Minimum  conveying  velocity  in  FPM 

7)  Suction  pick-up,  “wg 

8)  Total  minimum  CFM  required 

9)  Actual  CFM  for  duct  (see  box  to  right) 

10)  Friction  loss  (FL)  per  100  feet  (see  box  to  right) 

11)  Duct  size  (see  box  to  right) 

12)  Feet  of  (supply)  straight  duct 


Horizontal  pipe 
Vertical  pipe  x 2 


D 

2) 

3) 

4) 

5) 

6) 

7) 

8) 
9) 

10) 

ID 

12a) 

12b) 

12) 


(step  1 divided  by  60) 
(column  A,  Table  47-1) 
(column  B,  Table  47-1) 
(column  C,  Table  47-1) 
(column  D,  Table  47-1) 
(column  E,  Table  47-1) 
(step  2 times  step  5) 


13)  Number  of  Elbows 


See  Table  48-1  for 
elbow  equivalent 
resistance. 


Qty. 


Go  to  table  47-2.  Read  across  FPM  line  to  the 
first  CFM  greater  than  the  required  CFM  in 
step  8.  This  identifies  step  9 & 10.  Read  the 
duct  size  at  top  of  the  column  to  get  the  duct 
size  (step  10). 


= (total  equivalent  straight  duct) 


90°  Elbows  X 
60°  Elbows  X 
45°  Elbows  X 
30°  Elbows  X 


14)  Total  equivalent  feet  of  duct 

15)  Friction  loss 

16)  Suction  pick-up 

17)  Total  SP  system  loss 

18)  Add  10%  safety  factor  (1.1  times  step  17) 


13) 

14) 

15) 

16) 

17) 

18) 


= (total  equivalent  straight  duct) 
(step  12  plus  step  13) 


(divide  step  14  by  100  x step  11) 
(from  step  7) 

(step  15  plus  step  16) 


SYSTEM  FAN  MINIMUM  REQUIREMENTS 


Minimum  CFM  requirement  from  step  10 

Min.  “wg,  step  18 

Fan  inlet  from  step  9 


Supplemantal  Information: 

1 . To  calculate  for  elbows  in  your  system,  see  Table  48-1 
or  55-1 . Find  your  duct  size  in  the  first  column.  Read 
across  the  row  to  the  elbow  turn  ratio  you  will  be  using. 
This  is  the  equivalent  resistance  in  feet  of  duct.  Insert  this 
into  your  calculation  at  step  13. 

2.  Make  sure  you  use  correct  air  density  for  location  of  fan. 
Standard  Air  Density  is  .075  at  sea  level. 

WARNING: 

Whereas  fans  are  used  in  thousands  of  material  convey- 
ing applications  around  the  world,  care  must  be  used  in 
their  selection  and  location  within  each  material  conveying 
system. 

The  material  should  be  crushed,  shredded  or  pulverized 
before  it  passes  through  the  fan  to  eliminate  premature 
fan  housing,  fan  wheel  and/or  bearing  failure  which  could 
cause  severe  personal  injury  and/or  complete  system 
failure. 

Please  contact  a sales  engineer  in  your  area  for  correct, 
safe  selection  for  your  specific  application. 


Table  48-1 

Elbow  Equivalent  Resistance  in  Feet  of  Straight  Pipe 
by  Centerline  Radius  (CLR) 

Duct  Dia. 

1 .5  CLR  Elbows 

2.0  CLR  Elbows 

2.5  CLR  Elbows 

90° 

60° 

45° 

30° 

90° 

60° 

45° 

30° 

90° 

60° 

45° 

30° 

6” 

12 

8 

6 

4 

7 

5 

4 

2 
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Materials  Transfer 


Pneumatic  conveying  & trailer 
/container  loading  components 


Trailer  Flange  and  Quick  Disconnect 


Heavy  Duty  (HD)  Flexible  Hose  (Black) 


Diverter  Valves 


Pneumatic  Air-Actuated  Blast  Gate 


Blow  Thru  Adapter 


Ball  Joint 


Flange  Clamp 
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The  following  pages  of  data  and  physical  prop- 
erties are  provided  as  references  in  the  use  and 
application  of  Spiral  pipe  and  fittings. 


Engineering  Data 


The  complexity  of  air  system  design  engineering 
has  changed  dramatically  since  the  1 950’s  even 
though  the  basic  formulas  have  still  remained 
the  same.  There  have  been  significant  additional 
theories  added  with  new  extremely  complex 
and  systematic  formulas  needed  to  satisfy  these 
computations  and  provide  for  further  enhancement 
of  the  overall  systems  of  today.  We  have  tried  to 
give  you  the  basic  information  needed  for  both 
methods.  The  old  rule  of  thumb  method  seems  to 
be  the  simplest  method  for  smaller  and  moderate 
jobs.  For  complex  jobs,  we  still  recommend  a 
certified  engineer. 

The  new  method  of  static  loss  calculations  is  far  too 
complex  for  the  average  Joe.  Therefore,  we  have 
given  you  the  quick  reference  chart  approach  to 
simplify  and  speed  up  the  process. 

Basic  Definitions 

The  following  are  used  to  describe  airflow  and  will 
be  used  extensively  in  this  catalog.  Standard  air 
is  defined  at  standard  atmospheric  pressure  (1 4.7 
psia),  room  temperature  (70°  F)  and  zero  water 
content;  its  value  is  normally  taken  to  be  0.075  lbs/ 
ft3. 

The  volumetric  flow  rate,  many  times  referred  to  as 
“volumes,”  is  defined  as  the  volume  or  quantity  of 
air  that  passes  a given  location  per  unit  of  time,  i.e. 
(cfm).  It  is  related  to  the  average  velocity  and  the 
flow  cross-section  area  in  ft2  by  the  equation 

Q=VA 

where  Q = volumetric  flow  rate  or  cfm, 

V=  average  velocity  or  fpm,  and 
A=  cross-sectional  area  in  ft2. 

Given  any  two  of  these  three  quantities,  the  third 
can  readily  be  determined  as  follows: 

Q=VA  or  V=Q/A  or  A=Q/V 

There  are  three  different  but  mathematically  related 
pressures  associated  with  a moving  air  stream. 
Static  pressure  (SP)  is  defined  as  the  pressure  in 
the  duct  that  tends  to  burst  or  collapse  the  duct 
and  is  expressed  in  inches  of  water  gage  fwg). 


Velocity  pressure  (VP)  is  defined  as  that  pressure 
required  to  accelerate  air  from  zero  velocity  to 
some  velocity  (V)  and  is  proportional  to  the  kinetic 
energy  of  the  air  stream.  Using  standard  air,  the 
relationship  between  V and  VP  is  given  by 

v=4oo5Vvp  or  VP=yy2 

VP  will  only  be  exerted  in  the  direction  of  airflow 
and  is  always  positive. 

Total  pressure  (TP)  is  defined  as  the  algebraic  sum 
of  the  static  and  velocity  pressures  or  TP=SP+VP. 
Total  pressure  can  be  positive  or  negative  with 
respect  to  atmospheric  pressure  and  is  a measure 
of  energy  content  of  the  air  stream,  always 
dropping  as  the  flow  proceeds  downstream  through 
a duct.  The  only  place  it  will  rise  is  across  the  fan. 
Total  pressure  can  be  measured  with  a pitot  tube 
pointing  directly  upstream  and  connected  to  a 
manometer. 

Principles  of  air  flow 

Two  basic  principles  of  fluid  mechanics  govern 
the  flow  of  air  in  industrial  ventilation  systems: 
conservation  of  mass  and  conservation  of  energy. 
These  are  essentially  bookkeeping  laws  which  state 
that  all  mass  and  all  energy  must  be  completely 
accounted  for  and  it  is  important  to  know  what 
simplifying  assumptions  are  included  in  the 
principles  discussed  below: 

1 . Heat  transfer  effects  are  neglected.  However, 
if  the  temperature  inside  the  duct  is  significantly 
different  than  the  air  temperature  surrounding 
the  duct,  heat  transfer  will  occur.  This  will  lead  to 
changes  in  the  duct  air  temperature  and  hence  in 
the  volumetric  flow  rate. 

2.  Compressiblity  effects  are  neglected.  However, 
if  the  overall  pressure  drop  from  the  start  of  the 
system  to  the  fan  is  greater  than  about  20  "wg,  then 
the  density  needs  to  be  accounted  for. 

3.  The  air  is  assumed  to  be  dry.  Water  vapor  in  the 
air  stream  will  lower  the  air  density,  and  correction 
for  this  effect,  if  present,  should  be  made. 

4.  The  weight  and  volume  of  the  contaminant  in 
the  air  stream  is  ignored.  This  is  permissible  for 
the  contaminant  concentrations  in  typical  exhaust 
ventilation  systems.  For  high  concentrations  of 
solids  or  significant  amounts  of  some  gases  other 
than  air,  corrections  for  this  effect  should  be 
included.  (Continued  on  page  54) 


Manufacturing  Co.,  Inc. 


www.spiralmfg.com 


11419  Yellowpine  Street  N.W.  • Minneapolis,  MN  55448-3158 
Phone:  763-755-7677  • 800-426-3643  • Fax:  763-755-6184 


1 


www.spiralmfg.com 


11419  Yellowpine  Street  N.W.  • Minneapolis,  MN  55448-3158 
Phone:  763-755-7677  • 800-426-3643  • Fax:  763-755-6184 


'Manufacturing  Co inc. 


Static  Pressure  (SP)  Loss  in  45°  Laterals 
& Branch  Entry  Loss 


Engineering  Data 


Static  Pressure  loss  in  45°  Laterals 
Example:  Main  (VJ  = 4000,  Branch  (VB)  = 6000 
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Chart  53-1 
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determine  branch  static  pressure  loss  as  a 
function  of  branch  velocity. 
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Static  Pressure  Loss,  Inches  of  Water 
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Branch  Entries 


Outlet 


Note  that  branch  entry  loss  is  assumed  to 
occur  in  the  branch  for  calculations.  Enlarge- 
ment regain  should  not  be  included  in  branch 
entry  enlargements.  Any  losses  due  to  ac- 
celeration of  combined  flow  should  be  added 
to  the  calculations  in  the  outlet  pipe. 


Branch  Angle 


Branch  2 


(Continued  from  page  50) 

Conservation  of  mass  requires  that  the  net 
change  of  mass  flow  rate  must  be  zero.  If  the 
effects  discussed  on  page  51  are  negligible,  then 
the  density  will  be  constant  and  the  net  change 
of  volumetric  flow  rate  (Q)  must  be  zero.  There- 
fore, the  flow  rate  that  enters  a hood  must  be  the 
same  as  the  flow  rate  that  passes  through  the 
duct  leading  from  the  hood.  At  a branch  entry, 
the  sum  of  the  two  flow  rates  that  enter  the  fitting 
must  be  equivalent  to  the  total  leaving  the  fitting. 


Table  54-1:  Equivalent  Resistance  in 
Feet  of  Straight  Duct 
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Engineering  Data 


Equivalent  Resistance  & Friction  Loss 
Quick  Reference  Charts 


Table  55-1:  Elbow  Equivalent  Resistance  In  Feet  Of  Straight  Pipe  By  Center  Line  Radius  (CLR) 
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Losses  in  Elbows  and  Fittings.  When  an  air  stream  undergoes  change  of  either  direction  or  velocity,  a dynamic  loss  occurs. 
Unlike  friction  losses  in  straight  duct,  fitting  losses  are  due  to  internal  turbulance  rather  than  skin  friction.  Hence  rough- 
ness of  material  has  but  slight  effect  over  a wide  range  of  moderately  smooth  materials.  Fitting  losses  can  be  expressed  as 
equivalent  length  of  straight  duct;  or  as  a fraction  of  velocity  pressure;  or  directly  in  inches  of  water  gage  f'wg). 


Table  55-2:  Friction  Loss  In  Inches  Of  Water  fWG)  Per  100  Feet  Of  Spiral  Pipe 


Duct 

Dia. 

Velocity  FPM 

Duct 

Dia. 

Velocity  FPM 
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Dia. 

Velocity  FPM 
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0.29 
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0.87 
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6.70 
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0.88 
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0.60 
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0.92 
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0.34 

0.41 

11” 

1.59 
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3.13 

32” 

0.43 

0.56 

0.70 

0.85 

60” 

0.20 

0.26 

0.32 

0.39 

12” 

1.43 

1.84 

2.30 

2.81 

34” 
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0.52 

0.65 

0.79 

(V/1000)19 
hf  =2.74 

D1-22 

hf  = Friction  losses  in  a duct,  "wg. 

V = Duct  Velocity,  fpm 

D = Duct  Diameter,  Inches 

13” 

1.30 

1.67 

2.09 

2.55 

36” 

0.37 

0.48 

0.60 

0.74 

14” 

1.18 

1.53 

1.91 

2.33 

38” 

0.35 

0.45 

0.56 

0.69 

15” 

1.09 

1.40 

1.75 

2.14 

40” 

0.33 

0.42 

0.53 

0.65 

16” 

1.01 

1.30 

1.62 

1.98 

42” 

0.31 

0.40 

0.50 

0.61 

This  equation  gives  the  friction  losses,  expressed  as  “wg  per  100  feet  of  pipe,  for  standard  air  of  0.075  lbm/ft3  density  flowing 
through  average,  clean,  round  galvanized  pipe  having  approximately  40  slip  joints  per  100  feet  (k  = 0.0005  ft.). 
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Static  Pressure  (SP)  Loss  for  Spiral  Pipe 


Engineering  Data 


Static  Pressure  (Friction)  Loss  of  Spiral  Pipe 
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Engineering  Data 


Compression  & Deflection  Properties 
of  Spiral  Pipe , Static  Pressure  (SP)  Loss  in 
Flexible  Rubber  Hose 


Physical  Properties  of  Spiral  Pipe 
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Static  Pressure  Loss  of  Flexible  Rubber  Hose 
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Diameter,  Gauge  & Strength  Properties; 
Collapsing  & Bursting  Pressures 


Engineering  Data 


Diameters,  Gauge,  and  Strength 
Properties  of  Spiral  Pipe 
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Diameter 
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Steel  Guage 

Bursting  Pressure 
(Seam  Failure) 
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Internal  Negative 
Pressure  To  Collapse 
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In.  "wg  | 
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Chart  to  predict  bursting 
pressures  of  steel  Spiral  pipe 
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Calculation  of  wall  thickness  to  diameter  ratio: 

Example:  For  24  gauge  steel  and  duct  diameter  of  13”. 

^ = .0296/13  = .0023 

Above  reference,  for  lower  charts,  to  predict 
bursting  and  collapsing  pressures. 


Gauge 

Mean  Thickness 

16 

.0635 

18 

.0516 

20 

.0396 

22 

.0336 

24 

.0276 

26 

.0217 

1 PSI  = 27.7  "wg  1 "wg  = .0361  PSI 

Properties  are  approximate , based  on  both 
empirical  and  extrapolated  data 


Chart  to  predict  collapsing 
pressures  of  steel  Spiral  pipe 


.001  .002  .003  .004  .006  -008 

Ratio  of  Wall  Thickness  /j\ 
to  Diameter  \D/ 

Refer  to  upper  right  corner  of  page  for  more  details 


www.spiralmfg.com 


Capacity  of  Round  Pipe  3 to  60  Inches  Diameter,  300  to  2400  FPM 

GASES  AND  FUMES 

Si 

QUANTITY  OF  AIR  FLOWING,  IN  CFM 
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Conversions  Factors  & Formulas 


DECIMAL  EQUIVALENTS  OF  COMMON  FRACTIONS 

AND  METRIC  CONVERSIONS 

AREAS  AND  CIRCUMFERENCE 

OF  CIRCLES 

Fractions 

Decimals 

Millimeters 

Fractions 

Decimals 

Millimeters 

Area  in  Sq.  In. 

Circumference 

Dia. 
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0.016 
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0.438 

11.113 
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0.953 

24.209 

1385.446 
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15/32 
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1 1 .905 

31/32 

0.969 

24.605 

1 520.534 
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44” 

31/64 
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1661 .906 
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46” 

1/2 

0.500 

12.700 
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1.000 

25.400 

1809.562 

150.797 

48” 

Common  Formulas 

Area  of  Circle  = 3.1 41 6 x r2 
Circumference  = 3.1 41 6 x D 
Cubic  ft.  x .0283  = Cubic  meters 
Feet  x 30.48  = Centimeters 
Feet  x 304.8  = Millimeters 
Inches  x 2.54  = Centimeters 
Inches  x 25.4  = Millimeters 
Kilograms  x 2.2046  = Lbs 
Kilometers  x 0.6214  = Miles 
Kilometers  x 3280.9  = Feet 
Lbs.  x .4536  = Kilograms 
Meters  x 3.281  = Feet 
Miles  x 1 .6093  = Kilometers 
Millimeters  x .03937  = Inches 
MPH  x 1 .4667  = Feet  per  second 
MPH  x 88  = Feet  per  minute 
Temp.  °C  to  °F  = °C  x 1 .8  + 32 
Temp.  °F  to  °C  = °F  - 32  x .556 
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